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UNITED  STATES  DEPARTMENT  OF   rHE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 


United  States  Department  of  the  Interior 

BUREAU  OF  LAND   MANAGEMENT 
REDDING  DISTRICT  OFFICE 

355  Hemsted  Drive 
Redding,  California  96001 


IN  REPLY  REFER  TO 


(CA-030) 


Dear  Reviewer: 

The  Bureau  of  Land  Management  proposes  to  implement  a  livestock  grazing 
program  on  37,595  acres  of  public  grazing  land  in  the  Mount  Dome  area  of 
northern  California.  The  overall  objective  is  to  improve  vegetation 
condition  and  improve  forage  production  for  multiple  use  on  a  sustained- 
yield  basis.  Components  of  the  proposed  action  include: 

(1)  Adjustments  of  authorized  livestock  use; 

(2)  Introduction  of  grazing  treatments;  and 

(3)  Range  projects  and  facilities,  including  vegetation 
manipulation  and  construction  of  reservoirs,  fencing, 
pipeline,  and  a  water  tank  and  troughs. 

Intensity  of  these  components  varies  under  five  alternative  plans.  En- 
vironmental consequences  of  each  of  the  alternatives  are  described  in  an 
introductory  summary  and  in  Chapter  3  of  the  environmental  impact  state- 
ment. 

For  further  information  contact: 


Jan  Miller 

Siskiyou  Area  Manager 
355  Hemsted  Drive 
Redding,  California     96002 
Telephone:     (916)   246-5400 

We  must  receive  your  comments  by  so  that  we  may  respond 

to  them  in  the  final   environmental   impact  statement  and  consider  them  in 
our  forthcoming  decisions. 


merely  yours, 


Stanl^/D.   Butzer^ 
District  Manager 
Redding  District 
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BLM  Library 
D-553A,  Building  50 
Denver  Federal  Center 
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SUMMARY 

This  environmental    impact  statement  (EIS)   examines  the  environmental 
consequences  of  five  alternative  livestock  grazing  management  plans  for 
the  Mount  Dome  Planning  Unit  in  northern  California.     The  alternative 
selected  would  be  implemented  on  37,595  acres  of  public  grazing   lands 
presently  divided   into  27  leased  allotments. 

The  major  objective  of  the  alternative  grazing  management  programs   is  to 
improve  range  condition  and  raise  forage  production  to  better  meet 
declared  multiple-use  and  sustained-yield  goals. 

Major  Issues 

The  primary  issues  identified  during  planning   for  the  Mount  Dome  EIS 
involved  allocation  of  vegetation  among  potentially  conflicting  uses. 
Major  uses  of  the  vegetation  include  consumption  by  livestock  (cattle 
and  sheep),  wild  horses,  and  big  game  (deer  and  antelope),  and  non- 
consumptive  use  for  watershed,  aesthetics,  wildlife,  and  continued  plant 
vigor  and  reproduction. 

Another  important  issue  identified  was  the  conflict  between  livestock 
grazing  and  cultural    resources. 

Alternative  Plans 

Five  alternatives  (described  below)   were  developed  for  analysis  in  the 
EIS.     The  moderate-use  alternative  was  identified  as  the  preferred 
alternative  prior  to  the  beginning  of  the  draft  EIS.     A  final   decision 
on  the  alternative  to  be  implemented  will   be  made  after  the  final    EIS  is 
filed. 

Moderate  Use  Alternative  (Preferred) 

Total    licensed   livestock  grazing  would  be  reduced  37  percent  from  5441 
animal   unit  months  (AUMs)   to  3418  AUMs.      Individual   allotments  would  be 
adjusted  by  increases  (up  to  122  percent)   on  two  allotments  and  de- 
creases (up  to  70  percent)   on  25  allotments.     The  wild  horse  herd,  which 
now  numbers  about  20,  would  be  reduced  to  sixteen  animals.     Different 
grazing  treatments,   including  six  allotments  under  rest  seasonal   and 
four  allotments  under  deferred  seasonal,  would  be  initiated.     Two  exist- 
ing allotments  would  remain,  one  under  a  rest-rotation  system  and  one 
under  a  deferred  seasonal    system.     Fifteen  allotments  would  remain  under 
continuous  seasonal    treatment. 

Range  projects,   including  vegetation  manipulation  on  3360  acres  and 
construction  of  10  reservoirs,  1.5  miles  of  pipeline,  one  storage  tank 
and  32.5  miles  of  fence,  would  be  completed. 

No  Action  Alternative 

Present  livestock  licensed  use  (5441   AUMs)   and  treatments  would  remain 


m 


the  same.  The  wild  horse  herd  would  be  kept  at  its  approximate  present 
level  of  20. 

Primitive  Use  Alternative 

No  livestock  grazing  would  be  authorized  on  public  lands.  One  hundred 
four  miles  of  fencing  would  be  constructed  to  protect  public  lands  from 
livestock.  The  wild  horse  herd  would  be  allowed  to  increase  to  a  level 
(approximately  47  animals)  compatible  with  a  sound  ecological  balance  on 
its  present  range. 

Limited  Use  Alternative 

Total  licensed  livestock  use  would  be  reduced  by  93  percent  to  388  AUMs. 
All  remaining  allotments  would  be  under  continuous  seasonal  grazing 
treatment.  The  wild  horse  herd  would  be  reduced  from  20  to  16  animals. 
Range  projects  would  be  the  same  as  under  the  moderate  use  alternative 
except  that  390  acres  of  manipulated  vegetation  would  be  burned  but  not 
seeded  and  only  about  one  mile  of  fence  would  be  constructed. 

Exclusive  Use  Alternative 

Total  licensed  livestock  use  would  be  reduced  by  12  percent  to  4799 
AUMs.  All  wild  horses  would  be  removed.  Range  projects  would  be  the 
same  as  under  the  moderate  use  alternative. 

Livestock  use  on  individual  allotments  would  be  adjusted  to  match  allo- 
catable  forage  production  through  increases  up  to  174  percent  and  de- 
creases up  to  53  percent  from  present. 

Significant  Impacts 

None  of  the  impacts  of  the  alternatives  are  considered  to  be  significant 
in  national  or  regional  terms.   Impacts  in  this  summary  are  limited  to 
those  considered  to  be  noteworthy  in  the  Mount  Dome  EIS  area.  Other 
consequences  of  the  proposed  action  may  be  found  described  by  alternative 
in  Chapter  3.  All  impacts  described  below  are  for  the  long  term  (20 
years  from  action  implementation)  unless  otherwise  noted.  Impacts  are 
shown  in  Chapter  1,  Table  1-8. 

Moderate  Use  Alternative  (Preferred) 

Vegetation  ecological  condition  would  improve  one  condition  class  from 
poor  to  fair  or  fair  to  good,  trend  would  move  to  "improving"  from 
"stable"  or  "declining",  and  forage  production  would  increase  by  52 
percent  (4799  allocatable  AUMs  to  7294). 

Improved  winter  deer  herd  habitat  resulting  from  improved  forage  quantity 
and  quality  would  facilitate  increased  birth  rates  and  reduced  death 
rates. 
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Short-term  visual  degradation  would  result  from  the  proposed  juniper 
hand  felling  and  construction  of  the  proposed  reservoirs. 

Because  of  the  low  dependency  of  Mount  Dome  EIS  livestock  operators  on 
public  grazing  land,  most  operators  would  not  be  significantly  affected 
by  initial  livestock  allocation  cuts.  The  two  operators  most  affected 
would  have  to  reduce  their  herd  size  by  20  percent  (sheep)  and  12  per- 
cent (cattle).  Long-term  gains  in  forage  production,  if  allocated  for 
future  livestock  use,  would  more  than  offset  the  economic  effects  of  the 
total  initial  allocation  cuts. 

No  Action  Alternative 

Vegetation  trend  would  continue  as  it  presently  is.  Overall  ecological 
condition  would  deteriorate.  Production  would  decline  5  percent  (4,799 
allocatable  AUMs  to  4,579).  Further  losses  of  archaeological  data  would 
result  from  continued  livestock  and  wild  horse  disturbance. 

Primitive  Use  Alternative 

Except  in  the  wild  horse  range,  vegetation  condition  and  trend  would 
improve  more  quickly  and  to  a  greater  extent  due  to  reduced  consumption 
than  under  the  moderate  use  alternative.  Forage  production  would  in- 
crease 47  percent  over  present  (4,799  allocatable  AUMs  to  7,047). 

The  wild  horse  herd  would  increase  to  approximately  47  animals.  Herd 
viability  would  be  improved  because  of  the  increased  number. 

Improved  habitat  condition,  resulting  in  improved  health,  increased 
birth  rates  and  decreased  death  rates  of  the  winter  deer  herd  would  be 
greater  than  under  the  moderate  use  alternative. 

Losses  of  archaeological  data  would  increase  on  the  wild  horse  range  and 
decrease  on  other  public  lands  where  grazing  has  been  eliminated. 

Because  larger  livestock  operations  depend  little  on  public  grazing 
lands  and  most  smaller  operations  are  believed  to  use  livestock  as  a 
supplement  to  other  income  sources,  elimination  of  livestock  grazing 
would  have  insignificant  effects  on  most  individual  operators  and  the 
economy  of  the  EIS  area.  Greatest  required  reduction  in  herd  size  would 
be  30  to  35  percent. 

Limited  Use  Alternative 

Vegetation  condition  and  trend  would  improve  more  quickly  and  to  a 
greater  extent  due  to  reduced  consumption  than  under  the  moderate  use 
alternative.  Forage  production  would  increase  51  percent  over  present 
(4,799  allocatable  AUMs  to  7,229). 

Improved  habitat  condition,  resulting  in  improved  health,  increased 
birth  rates  and  decreased  death  rates  of  the  winter  deer  herd  would  be 
greater  than  under  the  moderate  use  alternative. 


Losses  of  archeological   data  would  diminish  due  to  decreased  livestock 
and  wild  horse  numbers. 

Short-term  visual   degradation  would  result  from  reservoir  construction 
and  juniper  fel  ling. 

Economic  effects  would  be  limited  to  a  small   portion  of  operators  as 
described  under  the  primitive  use  alternative  above. 

Exclusive  Use  Alternative 

More  uniform  forage  utilization  would  result  from  adjusting  stocking 
levels  proportionate  to  each  allotment's  forage  production. 

Most  vegetation  trend  would  become  stable,  with  ecological   condition 
remaining  at  the  present  level.     Annual   forage  production  would  increase 
5  percent  from  present  (4,799  allocatable  AUMs  to  5,039). 

The  wild  horse  herd  would  be  removed  from  the  public  lands. 

Improved  wildlife  distribution  would  result  from  more  uniform  forage 
utilization  by  livestock. 

Loss  of  archaeological   data  in  the  wild  horse  herd  area  would  decline. 

Short-term  visual   degradation  would  result  from  reservoir  construction 
and  juniper  fel  ling. 

Declines  in  key  deer  forage  supply  and  resulting  increased  mortality  and 
crop  depredation  would  continue  over  both  the  short  and  long-term  al- 
though not  as  severely  as  under  the  no  action  alternative. 

Authorized  livestock  grazing  levels  would  vary  from  an  increase  of  174 
percent  to  a  reduction  of  53  percent  among  operators.     Because  of  the 
low  dependency  on  public  grazing  lands,  resulting  economic  affects  would 
be  insignificant.     Total   authorized  grazing  would  be  reduced  by  12 
percent  from  present  (5,441   AUMs  to  4,799). 

Rationale  for  Selection  of  Preferred  Alternative 

The  moderate  use  alternative  was  selected  as  the  preferred  alternative 
as  it  meets  the  objective  of  protecting  and  enhancing  the  vegetation 
resource  of  the  Mount  Dome  Planning  Unit  while  providing  for  a  balanced 
use  of  all   resources,  consumptive  and  non-consumptive,  traditional   and 
non-traditional.     The  vegetation  resource  would  be  allocated  to  provide 
for  reasonable  levels  of  livestock  grazing  and  use  by  wildlife  and  wild 
horses.     One  half  of  the  forage  production  would  be  designated  for  non- 
consumptive  use  and  for  plant  vigor. 

The  preferred  alternative  also  recognizes  and  provides  for  human  values 
such  as  visual    resources,  cultural    resources,  and  recreational   opportun- 
ities found  in  the  planning  unit. 
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CHAPTER  1 

DESCRIPTION  OF  ALTERNATIVES 

PURPOSE  OF  AND  NEED  FOR  ACTION 

The  Bureau  of  Land  Management  proposes  to  implement  an  improved  grazing 
management  program  for  the  Mount  Dome  Planning  Unit  in  its  Redding 
District,  California.  The  purpose  of  the  program  is  to  meet  the  declared 
policies  of  the  Federal  Land  Policy  and  Management  Act  of  1976  (FLPMA) 
and  the  Public  Rangelands  Improvement  Act  of  1978  (PRIA).  The  former 
requires  that  the  Federal  Government  protect  and  manage  the  public  lands 
for  a  wide  range  of  benefits  under  the  principles  of  multiple  use  and 
sustained  yield  through  comprehensive  planning  and  full  public  participa- 
tion. The  latter  acknowledges  the  generally  unsatisfactory  condition  of 
public  rangelands  and  authorizes  "an  intensive  public  rangelands  mainte- 
nance, management  and  improvement  program  involving  significant  increases 
in  levels  of  rangeland  management  and  improvement  funding  for  multiple 
use  values." 

This  site-specific  environmental  impact  statement  (EIS)  is  one  of  144 
EISs  mandated  by  the  U.S.  District  Court  for  the  District  of  Columbia. 
It  analyzes  the  consequences  of  several  alternative  grazing  management 
plans  in  compliance  with  Section  102(2) (C)  of  the  National  Environmental 
Policy  Act  (NEPA)  and  Regulations  of  the  President's  Council  on  Environ- 
mental Quality  for  Implementing  the  Procedural  Provision  of  the  National 
Environmental  Policy  Act  (40  CFR  Parts  1500-1508). 

The  objective  of  the  alternative  programs  is  to  protect  and  enhance  the 
vegetation  resource,  which  is  a  primary  component  of  wildlife  habitat, 
wild  horse  and  livestock  forage,  watershed,  soil,  recreation,  and  visual 
resources.  The  objective  would  be  accomplished  by  improving  the  average 
ecological  condition  class  of  vegetation  presently  in  poor  condition  to 
fair  and  vegetation  presently  in  fair  condition  to  good  by  the  year 
2000.  Those  areas  presently  in  good  or  excellent  condition  would  be 
maintained.  This  improvement  would  provide  an  additional  2500  animal 
unit  months  (AUMs),  which  could  be  allocated  when  available  on  a  sustained- 
yield  basis.   In  addition,  archaeological,  Native  American  religious 
sites  and  historical  resources  as  well  as  federally  listed  or  proposed 
threatened  or  endangered  plants  and  animals  and  State-listed  plants 
would  be  protected  as  required  by  law. 

LOCATION  OF  STUDY  AREA 

Implementation  would  occur  on  37,595  acres  of  Federal  lands  on  which 
livestock  grazing  is  presently  (1980)  administered  by  the  Bureau  of  Land 
Management  (BLM),  Redding  District,  within  the  Mount  Dome  Planning  Unit 
in  northern  California  (Map  1-1).  This  includes  public  lands  (land 
totally  administered  by  BLM)  and  other  Federal  lands  withdrawn  by  the 
U.S.  Fish  and  Wildlife  Service  but  with  grazing  administered  by  BLM. 
Throughout  this  EIS,  the  phrase  "Mount  Dome  Planning  Unit"  will  indicate 
the  area  within  the  Planning  Unit  boundaries,  the  phrase  "EIS  area"  will 
indicate  areas  in  or  near  the  Planning  Unit  and  the  phrase  "public 
grazing  lands"  will  indicate  only  the  areas  subject  to  the  action  of  the 
alternatives. 
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MT.   DOME  STUDY  AREA 


DESCRIPTION  OF  ALTERNATIVES 

To  effectively  examine  the  management  options,  five  basic  alternatives 
were  selected  to  represent  the  range  of  reasonable  initial  possibili- 
ties. The  moderate  use  alternative  was  identified  as  the  preferred 
alternative  through  the  Management  Framework  Plan,  Step  II  (MFP  II) 
level  of  the  BLM  planning  process.  The  alternative  which  is  finally 
selected  and  implemented  would  serve  as  a  management  starting  point. 
Monitoring  and  evaluation  would  determine  the  action's  effectiveness  and 
if  there  is  a  need  for  modification  of  the  action.  The  five  alterna- 
tives are  outlined  in  Table  1-1. 

Primitive  Use 

General  Use  -  The  overall  purpose  of  management  would  be  to  preserve  the 
area  in  a  more  or  less  natural  condition.  Other  uses  may  be  allowed  to 
the  extent  that  they  would  not  degrade  the  natural  condition. 

Specific  Use  -  No  forage  would  be  allocated  to  livestock  under  this 
alternative.  Protection  of  wildlife  habitat,  archaeological  sites,  and 
watershed  values  would  be  emphasized.  Range  facilities  and  treatments 
would  be  severely  restricted.  Wild  horses  would  be  managed  to  achieve 
and  maintain  ecological  balance  of  the  habitat  within  the  present  horse 
range  (approximately  47  animals). 

Limited  Use 

General  Use  -  Protection  of  natural  values  would  be  more  important  than 
consumptive  uses,  such  as  timber  or  minerals  production,  or  livestock 
forage.  While  these  uses  would  not  be  precluded,  they  would  be  restricted 
or  limited  to  protect  other  resource  values.  For  example,  wildlife 
habitat  or  visual  resources  would  receive  more  emphasis  than  commodity 
production. 

Specific  Use  -  Most  of  the  available  forage  would  be  allocated  to  pre- 
sent and  potential  big  game  needs.  Only  excess  forage  would  be  allocated 
to  livestock.  Vegetation  manipulation  to  enhance  wildlife  habitat  would 
be  implemented.  Wild  horses  would  be  managed  to  initially  maintain 
approximately  sixteen  animals  until  such  time  that  their  habitat  can 
support  additional  horses  commensurate  with  the  needs  of  other  consumers. 

Moderate  Use  (Preferred) 

General  Use  -  This  use  would  provide  for  the  full  range  of  resource  uses 
that  are  as  unrestricted  as  possible.  The  production  of  goods  and 
services  would  be  maximized  and  would  only  be  constrained  by  other  uses 
or  technical  considerations.  For  example,  livestock  forage  production 
would  be  maximized  within  the  constraints  of  good  soil  and  watershed 
management  and  forage  needs. 

Specific  Use  -  Vegetation  would  be  allocated  for  multiple  resource 
support  throughout  the  planning  unit,  (watershed,  plant  maintenance, 
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non-game  wildlife,  etc.)   with  emphasis  on  particular  resources  in  some 
areas.     Forage  would  be  allocated  for  existing  big  game  needs,  with 
remaining  available  forage  allocated  to  livestock  and  wild  horses.     A 
wild  horse  management  plan  would  be  developed  to  manage  the  herd  at 
approximately  sixteen  horses  until    such  time  as  their  habitat  can  support 
a  larger  population  commensurate  with  other  consumer  needs.     Threatened 
archaeological    sites  would  be  protected  from  the  consequences  of  the 
range  management  program.     Range  facilities  and  vegetation  manipulation 
would  be  implemented. 

Exclusive  Use 

General   Use  -  The  type  or  level   of  use  would  be  so  concentrated  that 
other  uses  would  be  severely  restricted  or  excluded.     Examples  may  be 
surface  mining,  ORV  open  areas,  or  powerplant  sites. 

Specific  Use  -  All   forage  in  excess  of  non-consumptive  needs  would  be 
allocated  to  livestock.     Archaeological    sites  would  be  protected.     Other 
uses  not  conflicting  with  livestock  grazing  would  only  be  supported 
through  grazing  management.     Big  game  would  receive  no  forage  allocation. 
Wild  horses  would  be  removed  from  the  area. 

No  Action  (Continue  Present  Grazing  Management) 

No  changes  in  the  levels  of  present  grazing  management  would  be  made. 
Forage  allocations  for  livestock  would  continue  at  the  present  levels. 
Wild  horses  would  be  maintained  at  their  present  estimated  population  of 
approximately  20. 

Vegetation  Availability  And  Use 

Allocation  Levels 

Average  annual    forage  production  was  determined  on  all   public  lands 
suitable  for  grazing   (see  Chapter  2,  Vegetation-Available  Forage  Produc- 
tion).    After  reserving  50  percent  of  the  annual   forage  production  for 
plant  health  and  vigor,  watershed  cover,  aesthetics  and  general   wildlife 
purposes,  the  remaining  50  percent  was  allocated  for  consumption  by  big 
game,  wild  horses  and  livestock  under  four  of  five  alternative  proposals. 
Forage  allocation  under  the  no  action  alternative  exceeds  50  percent  of 
the  total   annual    forage  production.     The  proportion  of  allocation  for 
consumers  is  different  for  each  of  the  five  alternatives  (Table  1-1). 

Allocation  Treatments 

Allocations  were  made  for  livestock  under  four  different  treatments 
(using  identification  terminology  of  Lacey  and  Van  Poollen,  1979):   rest- 
seasonal   grazing;  deferred-seasonal   grazing;  continuous-seasonal   grazing; 
and  rest-rotation  grazing. 
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Rest-seasonal  grazing  is  an  intensive,  one  pasture  treatment  allowing 
complete  rest  for  one  year  after  two  consecutive  years  of  spring  grazing 
(Table  1-2).  The  treatment  may  be  used  when  it: 

--  Would  improve  appropriate  native  key  species  composition  by 
providing  complete  scheduled  rest  from  grazing,  or 

--  Would  provide  periodic  rest  from  grazing  to  improve  native  grass 
release  in  areas  designated  for  juniper  control  where  there  are  sufficient 
native  perennial  grasses  to  take  advantage  of  juniper  canopy  cover 
removal. 

Deferred-seasonal  grazing  would  provide  for  a  portion  of  the  allotment 
to  be  deferred  from  grazing  until  later  in  the  season.  The  deferment 
may  be  scheduled  to  allow  a  portion  of  an  allotment  to  reach  the  seedripe 
stage  in  alternating  years  or  to  allow  plants  to  reach  desired  maturity 
in  higher  elevations  of  an  allotment  each  year  (Table  1-2).  The  treatment 
may  be  recommended  when  one  or  more  of  the  following  circumstances 
exist: 

—  Range  condition  is  capable  of  being  maintained  on  an  upward 
trend. 

--  Grazing  use  is  already  on  a  deferred  seasonal  system  and  the 
range  is  being  maintained  in  fair  to  good  ecological  condition  and  trend 
is  upward. 

--  Native  key  species  composition  would  be  improved  by  providing 
regularly  scheduled  rest  from  grazing  during  periods  critical  to  the 
yearly  growth  cycle  of  plants. 

--  Periodic  deferred  grazing  would  improve  the  effects  of  proposed 
juniper  or  brush  manipulation  and/or  seeding  projects  by  allowing 
desired  species  to  complete  their  annual  cycle  without  disruption. 

Continuous-seasonal  grazing  would  allow  grazing  of  an  entire  allotment 
each  year  within  a  restricted  period  of  time  (Table  1-2).  Seasonal 
grazing  may  be  selected  when  a  less  intensive  management  system  is 
needed  to  meet  one  or  more  of  the  following  situations: 

--  The  allotment  is  a  single  fenced  area  of  small  size  which  could 
not  be  feasibly  combined  with  a  larger  allotment. 

--  The  allotment  consists  of  small,  scattered  land  parcels  inter- 
mingled with  private  land. 

--  The  only  available  water  is  located  on  adjacent  private  land  and 
there  is  a  low  probability  of  developing  water  on  the  Federal  lands. 

--  There  is  little  probability  that  management  of  the  allotment  for 
native  perennial  grasses  would  be  successful. 

--  The  majority  of  the  allotment  is  in  fair  to  good  ecological 
condition. 
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--  Less  than  100  AUMs  of  al  locatable  forage  are  available  on  the 
allotment. 

--  The  continuous-seasonal    treatment  takes  advantage  of  existing 
range  improvements. 

A  three-pasture  rest-rotation  grazing  system  under  an  established 
allotment  management  plan  (AMP)    treatment  is  presently  in  effect  in  the 
Mount  Dome  Unit.     Under  this  system,  one  pasture  is  grazed  in  the  spring, 
one  is  grazed  in  the  fall,  and  the  remaining  one  is  rested  year-long. 
Each  pasture  rotates  through  each  status  on  a  three-year  cycle  (Table  1- 
2).     This  treatment  allows  desirable  forage  species  (bluebunch  wheatgrass, 
Thurber's  needlegrass,   Idaho  fescue  and  bitterbrush)   to  recover  vigor, 
improve  seedling  establishment  and  build  litter  accumulation. 

This  rest-rotation  treatment  AMP  would  be  recommended  for  retention 
under  the  moderate  use,  exclusive  use,  and  no  action  alternatives  because: 

—  The  ecological   condition  on  the  allotment  has  gone  from  poor  to 
fair  in  10  years  under  this  treatment. 

—  Treatment  takes  advantage  of  existing  range  facilities/treatments. 

—  The  treatment  would  protect  vegetation  used  by  wildlife  during 
critical    seasons. 

Topographic  barriers,   pasture  size  and  lack  of  available  or  potential 
water  for  each  pasture  prevent  the  establishment  of  other  rest  rotation 
AMPs  in  the  Mount  Dome  Planning  Unit. 

Most  allotments  are  presently  under  the  continuous  seasonal    treatment. 
The  only  exceptions  are  the  two  existing  Tablelands  AMPs  using  deferred- 
seasonal   and  rest- rotation  systems.     Treatments  other  than  continuous- 
seasonal   grazing  would  only  be  applied  under  the  moderate  use,  exclusive 
use,  and  no  action  (present  situation)   alternatives,  as  noted  in  Table 
1-3. 

TABLE  1-3 
ALLOTMENT  TREATMENT  ACREAGE  BY  ALTERNATIVE 


PRIMITIVE 

LIMITED 

MODERATE 

EXCLUSIVE 

NO 

TYPE 

USE 

USE 

USE 

USE 

ACTION 

Deferred  Seasonal 

0 

0 

9,250 

9,250 

1,440 

Rest  Seasonal 

0 

0 

4,461 

4,461 

0 

Rest  Rotation 

0 

0 

5,774 

5,774 

5,774 

Continuous  Seasonal 

0 

26 

,836 

18,110 

18,110 

30,381 

Total 

0 

26 

,836 

37,595 

37,595 

37,595 
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Allotment  management  plans  would  be  developed  only  for  allotments  using 
either  the  rest  seasonal  or  deferred  seasonal  system. 

Season  of  Use 

Plant  phenology  studies  were  used  to  determine  a  season  of  livestock  use 
which  would  provide  maximum  nutrition  while  also  maintaining  plant  vigor 
and  encouraging  desired  plant  species.  Seasonal  availability  of  water 
for  livestock  sometimes  limits  possible  seasonal  choices.  Season  of  u 
for  consumers  is  shown  in  Table  1-4. 


r 
se 


Range  Projects 

Vegetation  Manipulations 

Proposed  vegetation  manipulations  on  public  grazing  lands   (Map  1-2)   in- 
clude prescribed  burning,  juniper  bulldozing,  juniper  handfelling,  and 
dead  mahogany  bucking  (Tables  1-5  and  1-6).     Prescribed  burning  and 
juniper  bulldozing  are  seedbed  preparations  for  rangeland  drilling  of 
perennial   grasses  on  980  acres,  except  under  the  limited  use  alternative 
when  390  acres  would  be  burned  but  not  seeded.     Prescribed  burning   is 
proposed  on  dense  rabbi tbrush  to  carry  fire  through  young  (10-15  year 
old)    invading  juniper  and  not  specifically  to  eliminate  the  rabbitbrush 
which  is  a  post-fire  resprouter.     In  proposed  juniper  bulldozing  areas 
(590  acres)   strips  of  standing  trees,   not  to  exceed  10  percent  of  the 
area  would  be  left.     The  areas  to  be  seeded  vary  from  level   to  4  percent 
slope.     Commercial    fertilizer  would  be  applied  after  seedlings  are 
establ ished. 

Juniper  chainsaw  thinning  is  proposed  on  1,700  acres  to  release  peren- 
nial  understory  plants  with  minimal   disturbance  of  the  understory  vege- 
tation and  soil   mantle.     The  juniper  would  be  placed  on  the  ground 
horizontal   to  the  sideslope  to  minimize  erosion. 

Dead  mahogany  bucking  on  600  acres  would  open  additional   areas  to  live- 
stock use. 

Range  Facilities 

Under  the  moderate  use  and  exclusive  use  alternatives,  30  miles  of 
fencing  would  allow  uniform  grazing  of  allotments,  control   of  livestock 
use,   protection  of  aquatic  vegetation,  and  protection  of  vegetation 
manipulation  areas  until    they  are  mature  for  grazing.     Under  the  primi- 
tive use  alternative,  104  miles  of  fence  would  be  constructed  to  exclude 
all   livestock.     An  additional    1%  to  2h  miles  of  fence  would  be  placed  to 
protect  archaeological   sites  under  each  alternative.     Antelope-compat- 
ible fencing  would  be  constructed  when  appropriate.     The  proposed  fence- 
line  would  be  cleared  by  hand  labor.     Lakeshore  protective  fences  would 
provide  limited  access  for  big  game,  wildhorse,  and  livestock  water 
consumption. 
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Under  limited,  moderate,  and  exclusive  uses,  10  reservoirs  would  provide 
water  and  facilitate  more  even  forage  utilization  over  larger  areas. 
Areas  disturbed  during  reservoir  construction  would  be  seeded.  A  pipe- 
line would  be  constructed  from  an  existing  private  well  to  provide  a 
more  dependable  source  of  water  on  the  existing  Tablelands  AMP,  especially 
during  treatments  in  fall  seasons.  The  pipeline  would  control  treat- 
ments and  associated  forage  consumption  without  a  dependency  on  incon- 
sistent rainfall  for  recharging  reservoirs. 

Implementation 

Implementation  Schedule 

A  final  decision  by  the  Redding  BLM  District  Manager  on  the  Mount  Dome 
Grazing  Management  Plan  is  anticipated  approximately  one  month  after  the 
final  EIS  is  filed.  The  present  schedule  would  place  this  date  at  about 
February  1981.  Management  and  activity  plans  would  be  developed  as 
required  to  implement  the  decision.  AMPs  would  be  developed  in  coopera- 
tion with  operators  in  Fiscal  Year  1982.  Wild  horse  and  wildlife 
habitat  management  plans  (HMPs)  and  fire  activity  plans  would  also  be 
developed  then.  Adjustments  in  stocking  rates  would  be  made  proportion- 
ally in  1982,  1983,  and  1984.  Range  projects  would  be  implemented  in 
1983-85. 

Standard  Implementation  Procedures 

Implementation  of  any  of  the  array  of  alternatives,  described  above  on 
Bureau-administered  lands,  would  be  constrained  by  the  following  to 
avoid  or  minimize  impacts  that  could  occur  on  other  resources: 

1.  Permanent  roads  or  trails  will  not  be  constructed  to  project 
sites.  Existing  access  and  off-road  vehicles  will  only  be  used  where 
needed. 

2.  An  endangered  or  threatened  species  clearance  will  be  required 
before  any  part  of  the  proposal  that  may  affect  any  State  or  federally 
listed  plant  or  animal  or  its  habitat  is  implemented.   If  needed, 
formal  consultation  with  the  U.S.  Fish  and  Wildlife  Service  will  be 
initiated.   If  any  part  of  the  proposal  will  have  a  negative  impact  on 
an  endangered  or  threatened  species  or  its  habitat,  the  project  will  be 
modified  or  abandoned. 

3.  In  accordance  with  BLM  policy,  an  archaeological  evaluation  is 
required  for  all  project  sites  or  actions  prior  to  implementation.  If 
cultural  values  are  discovered,  mitigation  will  comply  with  historic 
preservation  legislation  and  Bureau  policy.  The  BLM,  following  compli- 
ance with  Section  106  of  the  National  Historic  Preservation  Act,  will  be 
the  final  authority  on  mitigating  measures. 

In  addition  to  project- related  surveys,  inventories  will  be  conducted 
on  grazing  areas  as  funding  permits.  These  inventories  would  increase 
the  original  data  base  and  provide  for  Section  106  compliance. 
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4.  All   actions  will   follow  BLM  procedures  pertaining  to  visual 
resources  (BLM  Manual   8400).     The  contrast  rating  system  will   be  used  to 
evaluate  impacts  on  form,  line,  color,  and  texture  in  the  basic  components 
of  the  visual   landscape.     This  methodology  is  applied  to  identify  those 
elements  which  require  mitigation  to  meet  visual    resource  management 
class  objectives  for  the  areas  in  which  management  activities  are  proposed 

5.  All   fences  will   be  constructed  to  meet  Bureau  fence  design 
specifications.     "Antelope  fence,"  with  a  smooth  bottom  wire  a  minimum 
of  16  inches  above  the  ground,  will   be  used  on  those  allotments  where 
antelope  are  present. 

6.  Soil   disturbed  by  reservoir  and  pipeline  construction  will   be 
reseeded  with  native  and/or  introduced  species  as  soon  as  possible  to 
replace  ground  cover  on  the  sites. 

Monitoring 

Vegetation 

Periodic  adjustments  of  the  decision  (forage  allocation,  projects,  etc.) 
may  be  necessary  to  achieve  long-term  management  objectives.     To  relate 
vegetation  response  to  management  practices,  five  types  of  monitoring 
studies  will   be  carried  out:     condition,  trend,  production,  utilization 
and  actual   use. 

Vegetation  trend  would  be  monitored  on  permanent  transects  by  measuring 
changes  in  vegetation  composition  and  frequency  over  a  period  of  time. 
Changes  in  selected  key  plant  species  would  show  successional    trends. 
Several    species  of  plants  have  been  identified  as  key  species  in  deter- 
mining range  condition  and  trend.     The  species  and  their  density  vary 
throughout  the  public  grazing  lands  in  the  EIS  area.     Although  the 
actual   utilization  rate  of  these  key  species  may  vary  considerably,  the 
maximum  anticipated  percent  utilization  of  annual   plant  growth  by  weight 
would  be  as  follows: 

Bluebunch  wheatgrass  (Agropryon  s  pica  turn)  -  50% 

Sandberg's  bluegrass  (Poa  sandbergii)  -  40% 

Idaho  fescue  (Festuca  idahoensis)  -  50% 

Needle  and  Thread   (Stipa  comata)  -  20% 

Thurber's  needlegrass  (Stipa  thurberiana)  -  50% 

Bitterbrush  (Purshia  tridentata)  -  20% 

Vegetation  trend  studies  would  be  conducted  every  three  years  on  rest- 
seasonal   grazing  and  rest-rotation  treatments  on  pastures  under  rest. 
On  deferred-seasonal   grazing  treatments,  trend  would  be  measured  the 
second  and  third  year  on  the  deferred  pasture  and  then  every  two  years 
thereafter.     Continuous-seasonal    treatments  would  be  measured  every  two 
years. 
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The  nine  condition  and  trend  plots  on  the  existing  Tablelands  AMP  would 
be  continued. 

Production  and  utilization  on  unseeded  vegetation  manipulation  areas 
would  be  measured  in  circular  plots  on  areas  in  which  trend  shows  a 
significant  change.  Portable  utilization  cages  would  be  placed  on 
seedings,  two  per  pasture,  and  clipped  annually. 

Ecological  range  condition  would  be  determined  by  comparing  the  percent 
composition  of  each  plant  species  by  weight  with  existing  applicable 
range  site  description. 

Actual  livestock  use  would  be  monitored  by  allotment  counts.  Additional 
reporting  from  the  lessee  would  be  required  when  stocking  changes  are 
made  after  the  primary  turnout  date. 

Key  winter  browse  ranges  (bitterbrush  and  mountain  mahogany)  would  be 
sampled  each  spring  by  the  permanent  circular  plot  method.  Condition, 
trend,  and  utilization  would  be  determined  on  the  plots. 

If  evaluation  procedures  determine  that  the  condition  and  trend  on  an 
allotment,  after  five  years  under  the  initial  decision  within  normal 
climatic  ranges,  shows  no  apparent  change  or  is  downward,  components  of 
the  decision  would  be  modified.  Such  modifications  could  include 
changes  in  the  grazing  treatment,  livestock  numbers,  season  of  use, 
additional  range  developments,  or  any  combination,  to  attain  the  manage- 
ment objectives.  Modifications  would  require  preparation  of  an  environ- 
mental assessment  or  a  supplement  to  this  environmental  impact  statement 
before  significant  change  could  be  implemented.  In  addition,  if  monitor- 
ing studies  show  that  major  stocking  adjustments  are  necessary,  those 
adjustments  would  be  made  whenever  such  a  situation  has  been  identified 
and  documented.  The  BLM  Area  Manager  would  make  temporary  adjustments 
in  the  grazing  systems  during  periods  of  drought  or  other  emergencies 
when  such  adjustments  would  be  in  the  interest  of  accomplishing  mana- 
gement objectives. 

Animals 

Annual  age  and  sex  ratio  monitoring  would  determine  the  population 
dynamics  of  the  Red  Rock  horse  herd.  The  information  would  be  necessary 
to  make  a  population  and  age  structure  analysis  to  guide  future  manage- 
ment decisions  and  development  of  a  herd  management  plan.  For  comparable 
results,  census  observations  would  be  collected  for  the  same  month  in 
consecutive  years  during  summer  or  late  fall.  Forage  production,  utili- 
zation, condition  and  trend  would  be  monitored  by  the  same  methods  used 
on  livestock  allotments. 

Cultural  Resources 

The  monitoring  of  presently  known  National  Register  quality  sites  requires 
that  six  cultural  sites  be  visited  throughout  the  planning  unit,  and 
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that  objectively  measureable  criteria  of  disturbance  be  established 
within  each.     Photo  plots  would  be  permanently  established  to  compare 
the  condition  of  each  site  at  the  end  of  each  grazing  season  with  the 
original    (1980)   condition.     Nearest-neighbor  analysis  would  be  performed 
to  render  indices  of  spatial   displacement.     Response  to  the  monitoring 
program  would  require  site-specific  management  adjustments  where  annual 
displacement  indices  (gross  displacement  divided  by  frequency  of  grazing 
season)   equal   a  statistical    significance  at  the   .01   level. 

SUMMARY  COMPARISON  OF  IMPACTS  OF  ALTERNATIVES 

A  summary  of  the  anticipated  environmental    impacts  of  each  of  the  alterna- 
tives may  be  found  in  Table  1-7.     A  more  detailed  analysis  of  the  impacts 
may  be  found  in  Chapter  3. 
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DEVELOPMENT  OF  ALTERNATIVES 

The  BLM  planning  system  uses  resource  inventories  and  analysis  to  determine 
existing  and  potential   conflicts  in  land  use.     It  also  is  used  to  develop 
alternative  actions  to  minimize  conflicts  while  developing  resources  on 
a  multiple-use,  sustained-yield  basis.     The  alternatives  examined  in 
this  EIS  have  been  developed  through  the  BLM  planning  process  as  it 
deals  with  the  interrelationships  of  livestock  grazing. 

Multiple-Use  Conflict  Resolution 

Table  1-8  demonstrates  the  conflict  resolution  for  the  alternative  which 
has  initially  been  identified  as  preferred. 

Upon  completion  of  the  EIS,  decisions  related  to  one  or  a  combination  of 
alternatives  will   be  made.     Subsequently,  on-the-ground  activities  will 
be  implemented  through  these  decisions  (MFP  III)   and/or  activity  plans 
such  as  allotment  management  plans. 

For  additional   details  on  the  BLM  planning  system,  one  can  refer  to  the 
Bureau  Planning  Manual    and  planning  documents  located  in  the  Redding, 
California,  BLM  District  Office. 
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CHAPTER  2 

DESCRIPTION  OF  THE  AFFECTED  ENVIRONMENT 

This  chapter  concentrates  on  the  environmental  elements  which  would  be 
notably  affected  by  any  of  the  alternatives  or  which  are  described  in 
order  to  clarify  why  they  would  not  be  affected.  The  degree  of  detail 
in  the  description  is  related  directly  to  the  intensity  of  the  antici- 
pated environmental  consequences.  More  specific  details  or  information 
of  general  interest  on  the  Mount  Dome  Planning  Unit  may  be  found  in  the 
references  cited  in  the  EIS. 

GENERAL  SETTING 

Climate 

Precipitation 

Most  of  the  public  land  in  the  Planning  Unit  is  at  elevations  of  4,500 
to  5,500  feet  and  has  a  mean  annual    precipitation  range  of  14  to  18 
inches.     The  scattered  parcels   in  Butte  and  Red  Rock  Valley  are  at 
elevations  of  4,200  to  4,300  feet  and  have  mean  annual    precipitation 
ranges  from  9  to  12  inches.     The  Bryant  Mountain  parcels  east  of  Tule- 
lake  are  at  4,000  to  5,000  feet  elevation  and  have  a  mean  annual    preci- 
pitation of  10  to  16  inches  (Calif.   Div.  Water  Resources,  1978). 

Drought,  less  than  85  percent  of  the  long-term  average  annual    rainfall, 
was  found  to  occur  in  this  region  in  10  years  of  a  28-year  period 
(Rati  iff  and  Reppert,  1964).     Rainfall   records  for  nearby  Mount  Hebron 
and  Tulelake  indicate  drought  in  three  of  12  recent  years   (1966-78). 
The  most  recent  severe  drought  year  was  1976-77  when  rainfall  was  approxi 
mately  60  percent  of  average. 

Some  precipitation  usually  occurs  eyery  month  of  the  year.     The  greatest 
amounts  fall   during  November,  December,  and  January  and  the  least 
during  July,  August,  and  September.     Snowfall   averages  20-30  inches 
annually.     There  are  occasional    localized  heavy  thunderstorms  during  the 
summer. 

Temperature 

The  lowest  monthly  mean  temperature  in  lower  elevations  of  the  area  is 
approximately  29°F  in  January.     The  highest  monthly  mean  temperature  is 
approximately  68°F  in  August.     The  recorded  extreme  temperatures  are  a 
high  of  103°F  and  a  low  of  -27°F.     The  long  winters  leave  a  short, 
frost-free  growing  season  of  80-115  days  (U.S.  Weather  Bureau,  1965). 

Air  Qual  ity 

Total    suspended  particulates  (TSP)  were  measured  from  1970-78  at  a 
Klamath  Falls,  Oregon,  monitoring  site.     No  long-term  continuous  moni- 
toring is  available  from  representative  sites  within  the  air  basin  of 
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the  Mount  Dome  EIS  area  in  California. 


Air  quality  is  good,  with  TSP  at  the  Klamath  Falls,  Oregon,  station 
exceeding  national    standards  only  4-7  percent  of  the  sampling  period. 
California  ambient  air  quality  standard  for  a  24-hour  sample  is  100 
mg/m  .     Fine  windblown  soils  from  fallow  fields  and  agricultural   bu. 
account  for  some  problems.     Problems  related  to  TSP  usually  occur  during 
periods  of  instability,  which  last  12-18  hours. 
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Geology 

The  Mount  Dome  Planning  Unit  lies  wholly  within  the  Modoc  Lava  Plateau 
geomorphic  province.     The  area  has  no  recent  faulting  (younger  than  200 
years)   and  landslides  and  earthquakes  are  a  minor  problem.     Sedimentary 
deposits  on  public  lands  are  localized  and  cover  less  than  2,000  acres. 

Less  than  20  acres  of  these  sedimentary  areas  are  likely  to  have  fossils 
of  any  significant  scientific  interest.     Diatomite  occurs  at  or  close  to 
the  surface  near  the  Tablelands  and  claims  have  been  located  and  ex- 
tensively explored  on  these. 

The  topography  is  dominated  by  the  mountains  and  hills  which  rise  above 
the  surrounding  Butte  Valley  and  Lower  Klamath/Tulelake  basins  (Map  2- 
1).     Most  public  grazing  lands  are  in  these  mountains. 

Steeper  areas  on  public  lands  include  the  western  scarp  of  Mahogany 
Mountain,  the  east  side  of  Sheep  Mountain,  the  eastside  of  Coyote  Ridge, 
the  margins  of  the  Tablelands,  much  of  the  higher  elevations  of  Mount 
Dome,  and  the  west  scarp  of  the  Bryant  Mountain  foothills.     Slopes  of  50 
percent  or  more  cover  less  than  15  percent  of  the  total    surface  of  the 
public  grazing  lands.     Average  slopes  in  the  public  grazing  lands  are 
15-20  percent. 

VEGETATION 

Data  Base 

Information  used  in  describing  the  vegetation  that  would  be  affected  by 
the  alternatives  comes  from: 

Photo  condition  and  trend  studies  conducted  since  1968  on  7,134 
acres  of  the  Tablelands  Allotment; 

A  1978  vegetation  inventory  conducted  by  BLM  on  lands  administered 
in  the  Mount  Dome  Planning  Unit. 

Photographs  of  the  Mount  Dome  area  taken  about  1900. 

Individual  range  site  guides  prepared  by  the  Soil  Conservation 
Service  in  1978  for  eight  ecological  sites  (USDA,  SCS  1978,)  as 
shown  in  Appendix  C. 
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Vegetation  Types 

The  vegetation  on  the  EIS  public  grazing  lands  varies  from  isolated  pine 
stands  to  relatively  homogeneous  sagebrush  stands  (Map  2-2).  Juniper- 
steppe  woodland  (including  juniper  woodland  and  juniper  savanna  types) 
covers  the  major  portion  of  the  unit.     This  association  is  composed  of 
western  juniper  with  an  associated  understory  of  grass  and  mountain 
shrub  species.     Photograph  comparison  since  about  1900  shows  that  juniper 
density  has  significantly  increased  in  the  Mount  Dome  region. 

It  is  assumed  that  wildfires  prior  to  the  turn  of  the  century  controlled 
juniper  density.     The  former  fire  climax  sagebrush  and  perennial   grass- 
land communities  are  now  dominated  by  juniper  which  has  invaded  or 
increased  to  its  present  density. 

The  EIS  public  grazing  lands  have  five  major  vegetation  types:     juniper 
woodland,  juniper  savanna,  sagebrush,  mountain  shrub,  and  grass-sedge. 
Each  vegetation  type  is  based  upon  significant  differences  in  the  pro- 
portions and  kinds  of  native  plant  species  that  are  predominant  over  an 
area.     Vegetation  types  were  determined  from  a  1978  vegetation  inven- 
tory.    Plants  commonly  found  in  these  five  types  are  listed  in  Table 
2-1. 

Juniper  Woodland 

The  juniper  woodland  type  dominates  13,534  acres  (36  percent)   of  the 
public  grazing  lands.     In  this  type,  juniper  canopy  exceeds  10  percent. 
The  average  understory  composition  is  50-60  percent  grass,  25-30  percent 
shrubs,  and  15-20  percent  forbs.     The  major  understory  species  are  sage- 
brush,  Idaho  fescue,  and  bluebunch  wheatgrass.     Increment  core  boring 
(BLM,  1978)   found  that  the  majority  of  the  juniper  in  this  type  is  in 
the  60  year  plus  age  group. 

Juniper  Savanna 

The  juniper  savanna  vegetation  cover  occupies  10,526  acres  (28  percent) 
of  the  public  grazing  lands.     The  juniper  savanna  differs  from  the  wood- 
land juniper  plant  community  in  that  it  has  less  than  10  percent  juniper 
overstory.     Increment  core  boring   (BLM,  1978)   found  that  the  majority  of 
the  junipers  in  this  type  is  15  to  30  years  old. 

The  most  common  plant  associations  are  juniper/big  sage/bluebunch  wheat- 
grass  and  juniper/low  sage/Sandberg's  bluegrass. 

Sagebrush 

Sagebrush  covers  9,775  acres  (26  percent)   of  the  public  grazing  lands. 
Mountain  big  sagebrush  is  the  most  common  species  in  the  sagebrush  type. 
Other  predominant  species  include  low  sagebrush  and  silver  sage.     The 
rabbitbrush  subtype  is  included  in  the  sagebrush  type  and  consists 
mainly  of  rubber  and  green  rabbitbrush. 
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The  major  understory  species  are  bluebunch  wheatgrass  and  lupine.  Other 
important  grasses  are  Sandburg's  bluegrass,  needlegrass,  and  bottlebrush 
squirrel  tail. 

Mountain  Shrub 

The  mountain  shrub  vegetation  type  makes  up  226  acres  (0.6  percent)  of 
the  public  grazing  lands.  Important  species  in  this  type  are  mountain 
mahogany,  bitterbrush,  and  gooseberry. 

Mountain  mahogany  is  the  largest  subtype.   Idaho  fescue  and  native 
perennial  forbs  comprise  the  major  components  in  the  understory  vegetation, 

Grass  -  Sedge 

Grass  and  grasslike  vegetation  covers  3,384  acres  (9  percent)  of  the 
public  grazing  land.  Thirty-nine  percent  of  this  grassland  is  annual 
and  61  percent  is  bunchgrasses.  Crested  and  intermediate  wheatgrass 
seedings  occupy  approximately  1,400  acres  in  the  grassland  type. 

An  aquatic  sedge  type  is  found  on  111  acres,  mainly  around  the  shorelines 
of  clay  basin  lakes.  The  majority  of  this  type  is  found  in  four  separate 
areas,  the  largest  of  which  is  47  acres  in  size.  Fifty-seven  acres  of 
this  aquatic  vegetation  has  been  protected  from  grazing  by  fencing. 

Conifer  and  Broadleaf 

The  conifer  type  makes  up  approximately  150  acres  (0.5  percent)  of  the 
public  grazing  land.  The  two  major  stands  are  on  the  northeast  slope  of 
Mount  Dome  and  on  the  north  slope  of  Sheep  Mountain.  The  main  compo- 
sition is  a  monotype  of  ponderosa  pine  with  an  understory  of  manzanita 
or  a  mixed  composition  of  ponderosa  pine  and  white  fir.  All  conifer 
stands  are  at  higher  elevations  and  on  steep  rocky  slopes  which  prevent 
livestock  grazing.  Seven  acres  of  quaking  aspen  are  on  public  lands. 
The  aspen  type  is  associated  with  talus  rock  slides  which  protect  young 
aspen  from  grazing. 

Riparian  Vegetation 

There  are  no  perennial  streams  and  associated  riparian  vegetation  on  the 
public  lands  in  the  Mount  Dome  Planning  Unit.  The  closest  points  on 
public  land  to  a  perennial  stream  are  approximately  200  yards  to  Willow 
Creek  west  of  both  the  Big  and  Little  Tablelands. 

Vegetation  Characteristics 

Ecological  Condition 

Ecological  condition  is  the  present  state  of  the  vegetation  on  a  site  in 
relation  to  its  natural  potential.  Ecological  condition  in  the  EIS 
area,  by  allotment,  is  presented  in  Table  2-2. 
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The  total  condition  class  ratings  for  the  public  grazing  lands  are: 
Excellent         None 

Good  1,760  acres  (4%  total  area) 

Fair  17,374  acres  (47%  total  area) 

Poor  10,252  acres  (27%  total  area) 

Unsuitable         7,090  acres  (19%  total  area) 

Seedings  &  Wetlands  1 ,119  acres  (3%  total  area) 
Total        37,595  acres 

Apparent  Ecological  Trend 

Trend  is  a  determination  of  whether  the  plant  community  is  improving, 
declining,  or  remaining  stable  in  relation  to  natural  potential  (climax). 

Three  major  plant  species  in  the  unit  which  indicate  a  decline  in  trend 
when  they  make  up  a  large  percentage  of  the  composition  are  rabbi tbrush 
(Chrysothamnus  spp.),  cheatgrass  (Bromus  tectorum),  and  tansy  mustard 
(Descurainia  spp.). 

Vegetation  trend  in  Table  2-3  was  estimated  by  using  the  above  indicator 
species  versus  the  percent  of  native  plant  composition.  Since  1968, 
photo  trend  studies  have  been  conducted  on  7,134  acres  in  the  Tablelands 
AMP  or  approximately  18  percent  of  the  grazing  land  in  the  unit.  Trend 
in  this  area  has  been  determined  by  use  of  these  studies. 

Available  Forage  Production 

Available  forage  production  includes  the  native  palatable  plants,  do- 
mestic grassland  seedings,  and  a  portion  of  annual  cheatgrass.  Forage 
production  on  the  public  grazing  lands  is  estimated  at  9,598  cow  AUMs  or 
9,598,000  pounds  dry  weight  per  year.  Table  2-4  lists  allocatable  pro- 
duction (50%  of  available  forage)  by  allotment  per  year.  Appendix  A  shows 
the  methodology  used  to  determine  forage  production. 

Suitability  for  Livestock  Grazing 

The  criteria  used  to  determine  suitability  were  slope,  distance  to  water 
and  minimum  forage  production  (32  acres  per  AUM) .  The  most  deteriorated 
range  is  20  acres/AUM  in  some  areas  used  by  the  Red  Rock  horse  herd. 
Potentially  suitable  livestock  range  must  have  acceptable  slope  (less 
than  50%)  and  the  possibility  of  reducing  the  distance  to  water  to  less 
than  two  miles.  Unsuitable  range  includes  those  areas  with  slopes 
steeper  than  50  percent  or  areas  of  rockland  talus,  lava  flows,  or  cliff 
areas  (see  Appendix  B  for  specific  criteria  for  range  suitability). 
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Suitability  ratings  for  the  EIS  area  presently  under  lease  are: 

Suitable  30,025  acres  (80%  of  total   area) 

Potentially  suitable  383  acres  (1%  of  total   area) 

Unsuitable  7,187  acres  (19%  of  total   area) 

Total  37,595  acres 

Threatened,   Endangered,  or  Rare  Plants 

No  federally  listed  threatened  or  endangered  species  or  their  habitat 
were  identified  on  the  public  grazing  lands.     However,  one  candidate 
Federal    species  and  two  California  Native  Plant  Society  listed  species 
are  known  or  suspected  to  occur  within  the  Mount  Dome  EIS  area: 

Gal ium  glabrescens  ssp.  modocense — Modoc  bedstraw 

Status:       Threatened  Candidate  (FWS,  1980),  wery  rare,  endan- 
gered in  part,  population  vigor  stable,  endemic  to 
California  (CNPS,  1980). 

Habitat:     Gravelly  slopes  and  under  the  edges  of  rocks. 

Location:  Approximately  1  mile  east  of  a  BLM  parcel   on  Horse 
Mountain  in  the  Modoc  National    Forest. 

Penstemon  cinicola — Ash  beard  tongue 

Status:       Rare,  endangered  in  part,  population  vigor  stable, 
not  rare  outside  California  (CNPS,  1980). 

Habitat:     Volcanic  soils  from  4,000  to  5,000  foot  elevation 
in  yellow  pine  forests. 

Location:  Approximately  12  air  miles  south-southwest  of  the 
Mount  Dome  Planning  Unit  at  Medicine  Lake  on  the 
Klamath  National    Forest.     Potential   habitat  exists 
within  the  Mount  Dome  Planning  Unit  on  both  Sheep 
Mountain  and  Mount  Dome. 

Thelypodium  brachycarpum — Short-podded  thelypodium 

Status:       Species  of  concern  (FWS,  1980),  rare,  endangered  in 
part,  population  vigor  stable,  endemic  to  California 
(CNPS,   1980). 

Habitat:     Alluvial   clays  of  river  plains  and  lake  basins  from 
approximately  2,000  to  4,000  foot  elevation. 

Location:   Laird  Landing,  approximately  5  air  miles  north  of 
Mount  Dome  on  private  lands. 
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SOILS 
Data  Base 

The  soil  inventory  for  the  parcels  west  of  Willow  Creek  was  done  by  the 
Soil -Vegetation  Survey  in  1977.  The  inventory  for  the  parcels  east  of 
Willow  Creek,  including  the  Bryant  Mountain  foothills,  was  an  Order  3 
Survey  done  by  the  Soil  Conservation  Service  in  1978  (USDA,  SCS,  1978). 
Soil  acreage  by  mapping  unit  may  be  found  in  Appendix  D. 

Copies  of  the  two  soils  maps  and  their  accompanying  legends,  tables  and 
texts  are  on  file  in  the  Redding  District  BLM  Office. 

Soil  Characteristics 

Most  of  the  soils  on  public  grazing  lands  within  the  Mount  Done  Planning 
Unit  are  moderately  deep  (20  to  40  inches)  over  hard  lava  rock.  All  of 
them  are  medium  textured  and  most  have  significant  amounts  of  gravels, 
cobbles,  or  stones.  Selected  physical  characteristics  and  interpreta- 
tions of  all  of  the  soils  are  shown  in  Appendix  E. 

Most  of  the  soils  classify  as  Argixerolls,  soils  having  relatively  dark 
surface  horizons  and  appreciably  more  clay  in  the  subsoil  than  in  the 
surface  horizon.  The  next  most  extensive  group  is  Haploxerolls.  These 
are  soils  with  relatively  dark  surface  horizons  and  only  weakly  developed 
(slightly  differentiated)  subsoil  horizons.  Appendix  F  lists  the  full 
classification  of  all  of  the  soils  in  the  EIS  area. 

Soil  erosion  hazard  ratings  have  been  developed  by  the  SCS  to  charac- 
terize the  relative  ease  with  which  a  given  soil  will  erode  if  its 
vegetation  cover  is  removed.  These  ratings  are  one  of  the  intepreta- 
tions  shown  in  Appendix  E. 

Soil  erosion  is  occurring  in  the  Mount  Dome  Planning  Unit.  The  rates  of 
erosion,  however,  are  not  as  great  as  they  are  in  many  areas  of  the 
West.  Reasons  for  this  include:  (1)  the  hard  lava  rock  underlying  most 
of  the  area;  (2)  a  relatively  low  total  annual  rainfall,  about  half  of 
which  falls  as  snow,  and  (3)  a  relatively  high  percentage  of  ground 
cover  (all  forms  of  vegetation,  plus  litter  and/or  rock  pavements). 

The  amount  of  sediment  being  produced  in  the  Mount  Dome  Planning  Unit  is 
also  small.  This  is  due  first  to  the  relatively  low  rates  of  erosion 
and  second  to  the  relative  infrequency  of  intense  summer  thunder  (con- 
vective)  storms  which  move  the  eroded  material  into  stream  channels 
where  it  becomes  sediment. 

The  rate  and  amounts  of  sediment  being  produced  by  the  various  mapping 
units  have  been  calculated  using  the  procedure  developed  by  the  Pacific 
Southwest  Inter-agency  Committee  (PSIAC)  (Appendix  E-l).  A  description 
of  the  PSIAC  procedure  for  determining  sediment  production  rates  may  be 
found  in  BLM  Manual  7317,  Appendix  2  (.33B).  Eighty-five  percent  of  the 
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soils  in  the  area  produce  less  than  0.3  acre-foot  of  sediment  annually 
per  square  mile. 

Wind  does  not  cause  significant  soil   erosion  on  public  grazing  lands  in 
the  EIS  area  because  there  are  very  few  acres  of  sandy  soils  and  most 
soils  have  an  adequate  cover  of  either  vegetation  and/or  gravels,  cob- 
bles, and  stones. 

WATER  RESOURCES 

Data  Base 

There  are  no  quantity  or  quality  monitoring  records  available  for  sur- 
face water  adjacent  to  or  affected  by  public  lands  within  the  Mount  Dome 
EIS  area.     Water  resources  were  not  inventoried  for  quantity  or  quality 
on  public  grazing  lands  within  the  EIS  area. 

The  primary  source  of  information  on  ground-water  quantity  and  quality 
in  the  Mount  Dome  EIS  area  is  Geology  and  Ground-Water  Features  of 
the  Butte  Valley  Region,  Siskiyou  County,  California  by  P.R.  Wood  (U.S. 
Geol  .   Survey,  WSP  1491,  1960).     California  Department  of  Water  Resources 
ground-water  basin  supply  reports  and  the  "Klamath  River  Basin  Water 
Quality  Control   Plan"  provide  additional   ground-water  information. 

Water  Resources 

The  Mount  Dome  EIS  area  is  characterized  by  three  lake  basin  watersheds: 
Lower  Klamath,  Tule,  and  Meiss  Lakes.     Surface  water  is  scarce  on  public 
lands,  with  all   sources  either  ephemeral   or  intermittent.     The  predomi- 
nant ground-water  resources  are  the  Butte  Valley  and  Red  Rock  Valley 
Basins   (Map  2-3).     Livestock,  wild  horses,  and  wildlife  are  the  only 
consumptive  users  of  the  water  resources  on  public  land. 

Surface  Water 

Surface  flows  result  from  snow  melt  and  spring  precipitation  runoff.      In 
the  Mount  Dome  area,  an  estimated  4  percent  of  the  precipitation  results 
in  surface  runoff  (King,  1971).     The  ephemeral   drainages  of  the  area 
supply  some  small   stock-water  reservoirs  and  provide  ground-water 
recharge.     Natural    lakes  include  the  Upper  Middle  and  Lower  Red  Rock 
Lakes  and  Wild  Horse  Lake.     Each  varies  greatly  in  size  seasonally. 

Water  quality  is  considered  good  and  calcium  bicarbonate  in  character 
(Klamath  River  Basin  Plan  1975).     There  is  potential   for  bacteria 
pollution  from  livestock  but  there  are  no  known  water  analyses  on  the 
public  grazing  lands.     There  are  reports  of  algae  growth  during  the 
summer  months.     The  four  natural    lakes  on  public  land  are  generally 
turbid  because  they  are  shallow. 

The  potential   evaporation  rate  of  22.38  inches  per  year  is  characteris- 
tic of  Great  Basin  desert  land  but  considered  low  for  most  of  California 
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The  actual   evaporation  of  9.99  inches  per  year  (Calif.   Land  Capability 
Classification  Guide,  1961)   accounts  for  65-100  percent  of  the  pre- 
cipitation per  unit  area. 

Ground  Water 

Ground  water  is  the  principal   source  of  water  within  the  EIS  area.     The 
Butte  Valley  and  Red  Rock  Valley  Basins  have  the  potential   capacity  of 
75,000  acre-feet;  63,000  acre-feet  presently  are  being  pumped  for 
domestic,  irrigation,  and  municipal    purposes  (Calif.   Dept.  Water  Re- 
sources, 1980).     The  water-bearing  formations  beneath  public  lands  are 
volcanic  and  overlay  lake  deposits  in  the  Tablelands  area.     The  major 
sources  of  water  are  associated  with  the  faulted  tallus  areas  and  sandy 
lake  deposits.     Yields  from  wells  in  Butte  Valley  and  Red  Rock  Valley 
average  an  estimated  1,800  gallons  per  minute  (Wood,  1961).     Recharge  to 
the  basins  and  springs  occurs  at  the  higher  elevations  (Klamath  River 
Basin  Plan,  1975),  which  are  primarily  public  lands. 

The  water  from  these  basins  is  generally  of  excellent  quality.     The 
water  is  generally  magnesium-sodium,  magnesium-calcium,  or  sodium- 
magnesium  bicarbonate  in  character,  which  accounts  for  its  hardness. 
Recent  Department  of  Water  Resources  investigations  noted  arsenic  above 
recommended  levels  in  wells  near  Dorris,   California  (Klamath  River  Basin 
Plan,  1978). 

ANIMALS 

Livestock 

Twenty- four  lessees  use  27  allotments  in  the  area.  Twenty- two  operators 
run  cattle  and  two  operators  run  sheep.  Allotment  boundaries  are  shown 
on  Map  2-4.  Cattle  account  for  92  percent  of  the  livestock  use.  The 
current  allocations  and  grazing  seasons  were  established  during  a  1966 
adjudication  (Table  1-1,  no  action  alternative).  The  cattle  grazing 
season  begins  approximately  April  15  at  low  elevations  and  May  15  at 
higher  elevations.  Sheep  grazing  takes  place  from  April  1  to  June  30. 
Range  readiness  studies  (BLM,  1978)  showed  that,  in  most  allotments, 
spring  turnout  dates  determined  in  1963  were  appropriate  to  meet  the 
phenological  requirements  of  forage  plants.  Individual  lessee  livestock 
class  and  turnout  dates  are  shown  on  Table  1-4. 

The  typical  cattle  operator  runs  a  cow-calf  operation.  Cattle  are 
usually  turned  into  BLM  allotments  in  the  spring.  Ten  lessees  move 
livestock  onto  National  Forest  lands  for  the  summer  seasons  (Table 
2-5).  Some  livestock  graze  on  BLM  allotments  through  the  early  summer. 
Calves  are  usually  weaned  and  sold  in  late  fall. 

Sheep  lamb  in  February  or  March.  When  lambs  are  old  enough  to  travel, 
in  April  or  May,  they  move  to  the  BLM  allotments  and  then  to  the  National 
Forest  lands  for  the  summer  season.  In  late  fall  the  sheep  are  moved 
onto  private  lands  where  they  remain  until  the  next  spring.  In  some 
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LEGEND 

1.  Ericson,  Don 

2.  Johnson 

3.  Johnson-Dalton- 
Halousek 

4.  Loveness  Lumber 

5.  Orahood 
6a.  Parsons-Robinson 
6b.  Parsons-Robinson 

7  Griss,  Wayne 


8b.  Porterfield  Ranch  II 
9a  Truax  (Red  Rock) 
9b.  Truax  (Sheep  Mt) 
10a.  Tablelands  South 
10b.  Tablelands  North 
11.  Beck  Ranch 

12.  Ericson,  Dave 

13.  Farnam 

14.  Hadan    Stock 

15.  Johnson    Stock 
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18  Parsons 

19  Schader 
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22.  Sullivan 
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years  the  Langer  allotment  provides  sheep  grazing  for  one  fall  month 
after  returning  from  the  National    Forest  lands. 

Hay,  grain,  and  pasture  produced  on  private  lands  are  used  for  winter 
feeding.     Some  ranchers  produce  more  products  than  needed  in  normal 
winter  operations  and  sell   the  excess  as  a  cash  crop.     Nearly  all   of  the 
grazed  public  lands  in  the  EIS  area  are  used  by  lessees  who  operate  from 
private  lands  within  or  adjacent  to  the  planning  unit. 

The  public  lands   in  the  EIS  area  are  well   blocked  and  most  boundaries 
are  fenced,  with  the  exception  of  4,000  acres  of  scattered  parcels   in 
the  eastern  part  of  the  area.     Livestock  control    is  not  difficult  in  the 
EIS  area. 

The  lack  of  perennial    streams  and  springs  and  inefficiency  of  existing 
catchment  reservoirs  on  BLM  allotments  limits  dependable  livestock  water 
and  presently  hinders  livestock  distribution.     In  addition,  unintegrated 
sources  restrict  ground-water  development  to  scattered  isolated  areas. 
On  the  average  in  three  out  of  every  five  years  livestock  are  off  the 
public  rangeland  by  June  due  to  lack  of  water. 

Wild  Horses 

The  Red  Rock  wild  horse  herd  is  the  only  wild  herd  located  in  the  EIS 
area     (Map  2-5).     The  general    boundary  of  this  herd  covers  approximately 
6,830  acres,  80  percent  of  which  is  BLM-administered  (Table  2-6).     Other 
than  local   ranchers,  very  few  people  are  aware  that  a  wild  horse  herd 
exists  in  the  area. 


TABLE  2-6 
Wild  Horse  Herd  Management  Area  by  Allotment 


BLM 

Private 

Al  lotment 

Acres 

°A 

Acres 

1 

Porterfield  Ranch 

1 

2,800 

41 

280 

4 

Ericson,  Dave 

230 

3 

120 

2 

Ericson,  Don 

1,279 

19 

0 

0 

Taylor 

280 

4 

320 

5 

Orahood 

140 

2 

280 

4 

Tablelands,  South 

Unit 

740 

11 

360 

5 

Total  5,469  80  1,360  20 
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Vegetation  of  special  importance  to  the  wild  horse  herd  management  area 
is  identified  in  Appendix  G.  Juniper,  although  it  reduces  potential 
forage  production,  provides  important  shade  in  the  summer  and  wind 
shelter  in  the  winter  for  horses.  Range  condition  class  on  the  horse 
range  is  shown  in  Table  2-7. 


TABLE  2-7 

Wild  Horse  Range  Condition  Class  on 
BLM-Administered  Lands 

Ecological    Condition          Acres  Percent 

Good                                   450  8 

Fair                                1,909  35 

Poor                                3,110  57 


Herd  Characteristics 

The  Red  Rock  wild  horses  are  an  isolated  remnant  of  a  once-large  popu- 
lation of  horses  which  roamed  the  entire  Butte  and  Red  Rock  Valleys  area 
with  domestic  additions  from  local    ranches.     Horse  numbers  were  initially 
estimated  by  casual   BLM  observations  at  six  in  1971   and  at  seven  in 
1973.     The  present  estimate  of  the  total   Red  Rock  herd,  also  based  on 
casual    observations  by  BLM  personnel,   is  20  horses.     The  greatest  recorded 
number  in  the  herd  was  30  in  the  spring  of  1977  (18  males,  7  females,  5 
undetermined).     This  count  involved  aerial    reconnaissance  and  field 
observations  over  a  five  week  period  from  late  May  until   early  July  of 
1977  (Bridwell,  1977).     There  is  no  firm  evidence  to  indicate  whether 
the  apparent  increases  before  1977  or  the  decreases  after  then  are  due 
to  natural    birth  and  death  differences,   inaccurate  counts  or  temporary 
additions  of  local   domestic  horses. 

Seven  bands  of  wild  horses  were  identified  in  1977  (Bridwell,  1977). 
All  but  one  band  are  dominated  by  a  stallion.  Bands  average  four  to 
five  horses  during  the  summers. 

The  Red  Rock  horses  foal    in  early  May.     The  reproductive  rate  appears  to 
be  one  foal    per  band  in  alternate  years,  resulting  in  an  average  of  one 
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foal    per  10  adults  per  year.     The  observable  good  health  of  the  herd 
indicates  that  food  supply  for  the  herd  has  been  generally  adequate  up 
to  this  time. 

Map  2-5  shows  the  wild  horse  herd  management  area.     Herd  distribution 
and  movement  patterns  are  unknown  except  for  the  general    horse  boundary 
and  estimated  spring  range. 

The  horse  herd  consumes  up  to  240  AUMs  annually.     Grasses  are  primarily 
used  by  horses  during  the  spring,  summer,  and  fall.     During  the  winter, 
more  shrubs  are  used  (Feist,  1971;  Hall,  1972).     Although  horses  are 
primarily  grazers  and  deer  are  primarily  browsers,  low  to  medium  compe- 
tition between  deer  and  horses  occurs  in  early  spring,  when  both  classes 
of  animals  favor  grasses.     Horses  compete  with  cattle  since  their  diets 
appear  to  be  60-98  percent  similar  (Hubbard  and  Hansen,  1976).     The 
extent  of  social    interaction  between  wild  horses  in  the  Red  Rock  herd 
and  other  animals  is  unknown.     Water  is  not  a  major  concern  except 
during  drought  years,  when  reservoir  fencing  placed  to  protect  shoreline 
vegetation  severely  restricts  access.     During  the  drought  year  of  1977, 
four  dead  horses  were  found.     Two  were  found  mired  in  mud  in  Wild  Horse 
Lake.     In  addition  to  the  hazards  of  the  mud,  it  is  surmized  that  during 
drought  conditions,  with  short  water  supply,  more  mud  and  inorganic 
undigestable  material   are  ingested  which  block  a  horse's  stomach  and 
lower  intestines. 

The  carrying  capacity  of  the  horse  range  was  determined  by  extrapolating 
data  from  the  vegetative  inventory  (Table  2-8).     Presently  there  are 
approximately  101   deer  AUMs,  727  livestock  AUMs,  and  240  horse  AUMs 
being  consumed  on  the  wild  horse  range.     Present  forage  production  on 
the  same  range  is  1,330  so  that  the  total    1,068  AUM  consumption  by  the 
three  major  consumers  is  about  80  percent  of  average  annual    forage 
production.     The  dietary  overlap  is  approximately  1   percent  of  the  deer 
forage  and  77  percent  of  the  livestock  forage  (Hansen,  Clark,  and  Lawhorn, 
1977).     The  existing  horse  herd  requires  approximately  240  AUMs,  of 
which  185  overlap  with  cows  and  one  overlaps  with  deer. 

Wildlife 

Data  Base 

The  most  recent  wildlife  inventory  for  the  Mount  Dome  EIS  area  was  ini- 
tiated in  1977,  with  intensive  inventories  beginning  in  1978.     Wildlife 
inventories  in  1978  covered  28  percent  of  Bureau-administrated  lands  in 
the  Mount  Dome  Planning  Unit.     Other  data  used  for  this  EIS  came  from 
the  BLM  planning  system  and  district  wildlife  inventory  files,  which 
include  much  information  from  the  California  Department  of  Fish  and  Game 
(CDFG). 

The  primary  data  collected  in  1978  determined  species  occurrence  by 
vegetation  association  and  relative  abundance  of  species  of  birds  and 
mammals  which  characterize  the  area. 
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Deer  and  antelope  population  estimates  for  the  Mount  Dome  Planning  Unit 
were  obtained  from  the  California  Department  of  Fish  and  Game  (Pyshora, 
1979,  personal  communication).  Deer  and  antelope  populations  on  BLM- 
administered  lands  were  estimated  proportionately  by  area  (Appendix  H) . 

General 

Wildlife  species  in  the  Mount  Dome  EIS  area  are  representative  of  the 
Columbian  Plateau,  sagebrush  steppe  vegetation  type  and  influenced  by 
the  Klamath  Basin  National   Wildlife  Refuge  System.     The  Tulelake  and 
Lower  Klamath  Refuges  support  large  breeding  populations  of  waterfowl 
and  have  one  of  the  largest  concentrations  of  wintering  waterfowl    in  the 
United  States.     This  refuge  system  also  supports  large  and  diverse 
populations  of  riparian-associated  wildlife  species.     In  turn,  these 
wildlife  populations  include  the  primary  prey  species  for  large  popula- 
tions of  raptors,   including  bald  eagles  and  peregrine  falcons,  that  use 
BLM-administered  land. 

Discussions  on  terrestrial   wildlife  are  directed  toward  federally  listed 
threatened  and  endangered  species,   proposed  BLM  sensitive  species,  and 
deer  and  antelope.     A  list  of  species  not  discussed  in  this  EIS,   their 
abundance  and  their  season  of  occurrence,   is  available  at  the  BLM  Redding 
District  Office. 

Federally  Listed  Threatened  or  Endangered  Species 

The  bald  eagle  and  peregrine  falcon  are  primarily  winter  residents  of 
the  EIS  area.     The  two  species  feed  mainly  on  prey  species  that  use  the 
Tule  Lake  and  Lower  Klamath  Refuges.     Mount  Dome  provides  a  roost  area 
for  up  to  200  wintering  bald  eagles.     This  is  the  only  known  roost  on 
BLM-administered  land  in  the  EIS  area.     Both  of  these  species  migrate 
north  by  April   15  each  year.     There  is  no  known  nesting  on  public  grazing 
lands  within  the  Mount  Dome  EIS  area. 

BLM  Proposed  Sensitive  Species 

A  1979  inventory  on  public  lands  in  the  Mount  Dome  Planning  Unit  located 
seven  active  nest  pairs  of  Swainson's  hawk  and  six  active  golden  eagle 
nests  (Map  2-6).     Insufficient  data  exist  to  accurately  determine  popu- 
lation trends,  but  both  species  appear  to  be  stable. 

Deer  and  Antelope 

Both  mule  deer  and  black-tailed  deer  occur  in  the  EIS  area.     Public 
lands  within  the  Mount  Dome  Planning  Unit  provide  13  percent  of  the 
crucial   winter  range  for  deer  in  four  mixed  deer  herds  (those  containing 
both  mule  deer,  black-tailed  deer,  and  their  hybrids).     These  herds  are 
Pleasant  Valley,  a  sub-unit  of  the  Klamath  Interstate  herd;  Butte  Creek 
and  Mount  Dome,  both  sub-units  of  the  Shasta  herd;  and  Bryant  Mountain, 
a  sub-unit  of  the  Devils  Garden  herd.     See  Table  2-9  for  population 
estimates  by  allotment  and  season  of  use  and  Map  2-7  for  distribution. 
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TABLE  2-9 

DEER  AND  ANTELOPE  POPULATION  ESTIMATES  AND 

SEASONS  OF  USE 
AND  DEER  HABITAT  CONDITION  (BY  ALLOTMENT) 


Pop. 
Winter 

Est 
Deer 

Season 
of  Use 

Avg.  Deer 
Habitat 
Condition 

Pop.  Est. 
Antelope 

Season 
of  Use 

Ericson,  Don 

142 

11- 

-5/4-15   Poor 

Johnson,  Stanley 

91 

Poor 

0 

Johnson,  Dalton,  Halousek 

13 

Poor 

Loveness  Lumber 

113 

Fair 

Orahood 

49 

Poor 

Parsons /Robinson 

160 

Poor 

0 

Criss,  Wayne 

51 

Poor 

28 

3-15/7-1 

Porterfield  Ranch 

I 

521 

Fair 

0 

Truax-Red  Rock 

102 

Poor 

28 

5-15/7-15 

Tablelands  South 

160 

Fair 

0 

Beck  Ranch,  Inc. 

202 

Poor 

Ericson,  David 

406 

Fair 

Farnam 

18 

11- 

-15/4- 

-15  Poor 

0 

Hadan  Livestock 

257 

Poor 

Johnson  Stock  Company 

420 

Poor 

Langer 

244 

Poor 

Moore 

14 

Fair 

Parsons 

40 

Poor 

Parsons/Robinson 

80 

Poor 

Porterfield  Ranch 

II 

102 

Poor 

56 

5-15/7-15 

Schader 

216 

Fair 

0 

Sites 

86 

Poor 

Smith 

36 

Fair 

Sullivan 

60 

Poor 

Taylor 

106 

Poor 

Truax-Sheep  Mountain 

67 

Fair 

Tablelands  North 

639 

11- 

-15/4- 

-15  Poor 

70 

5-15/7-15 

Total 


4,395 


182 


2-30 


R    1    W  KLAMATH  CO 

-iISKIYOlti  C0~ 


R    1     E 


T 

48 
N 


T 

47 
N 


OREGON R   2    E 

CALIFORNIA 


R  3  E 


R  4  E 


R  1  W 


OREGON  R   5   E 


R  6  E 


NAL 


FORES 


1  |  Public  Land 


R  6  E 

MT  DOME  STUDY  AREA 
GRAZING  ENVIRONMENTAL  STUDY 

SWAINSON'S  HAWK  NESTING  AREA 
GOLDEN  EAGLE  NESTING  AREA 


MAP  2-6 


R  2  E 


R  6  E 


R  6  E 

MT  DOME  STUDY  AREA 
GRAZING  ENVIRONMENTAL  STUDY 

KEY  WINTER  DEER  RANGE 
ANTELOPE  RANGE 


MAP  2-7 


R  1  W 


Pronghorn  antelope  are  year-round  residents  of  the  EIS  area  but  only  use 
public  grazing  lands  between  approximately  March  1  and  July  1.  Most  of 
the  antelope  forage  is  provided  by  the  private  lands  that  surround  the 
public  lands.  Population  estimates  and  season  of  use  by  allotment  are 
shown  in  Table  2-9.  Distribution,  crucial  wintering  areas,  and  kidding 
grounds  are  shown  on  Map  2-7.  California  Department  of  Fish  and  Game 
information  indicates  that  population  trends  are  up. 

Deer  habitat  condition  on  public  grazing  land  is  presently  67  percent 
"poor"  and  33  percent  "fair".  Table  2-9  shows  habitat  condition  by 
allotment.  Appendix  I  lists,  by  allotment,  the  percentage  of  big  game 
range  used  by  livestock. 

The  habitat  conditions  listed  in  Table  2-9  are  based  on  frequency  of 
occurrence  of  two  indicator  species,  bitterbrush  and  big  sagebrush.  Re- 
cent studies  indicate  that  the  ranges  listed  below  are  representative  of 
habitat  condition  for  big  game  in  a  comparable  situation  (Spalenger 
1980): 


Poor     Fair        Good 

Bitterbrush  0-1.5%    1.6-2.5%     2.6-6.0% 

Big  Sagebrush  0-5%     5.1-10.0%    10.1-15% 


For  key  woody  species  occurrence  by  allotment,  see  Appendix  J. 


RECREATION 

The  Mount  Dome  Unit  Resource  Analysis  (URA)   has  identified  general 
leisure  activities  such  as  camping,  picnicking,  sightseeing  and  off- 
road-vehicle  play  occurring  on  public  lands.     There  is,  however,  no  data 
concerning  either  specific  recreation  activities  or  numbers  of  recrea- 
tion days. 

There  are  no  developed  campgrounds  or  other  recreation  facilities  on 
public  lands  in  the  Planning  Unit,  however,  several   undeveloped  sites 
are  used  by  hunters  and  other  visitors.     Deer  is  the  most  important  game 
species  in  the  area.     Approximately  five  percent  of  the  total   annual 
deer  harvest  for  the  area  is  estimated  to  be  taken  within  the  boundaries 
of  the  public  grazing  lands  (Payton,  1979). 

Four-wheel -drive  vehicles  are  used  on  public  lands  throughout  the  area 
in  support  of  recreational   activities  as  well   as  in  support  of  commer- 
cial  operations,  such  as  livestock  grazing.     Most  0RV  use  occurs  on  dirt 
roads  and  ways,  rather  than  cross-country  due  to  the  amount  of  surface 
rock  and  brushy  vegetation  on  much  of  the  area. 
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WILDERNESS  RESOURCES 

The  public  lands  included  in  the  Mount  Dome  Planning  Unit  have  been 
subjected  to  wilderness  review  as  directed  by  the  Federal  Land  Policy 
and  Management  Act  of  1976  (FLPMA).  The  review  determined  that  the 
public  lands  in  the  Mount  Dome  Planning  Unit  do  not  possess  character- 
istics necessary  for  further  consideration  as  wilderness.  This  inven- 
tory decision  for  the  public  lands  in  the  Bryant  Mountain  area  along  the 
western  leg  of  the  Alaska  Natural  Gas  Transmission  System  in  California 
was  published  in  the  Federal  Register  on  February  15,  1979,  and  became 
final  on  March  19,  1979.  The  wilderness  inventory  decision  on  the 
remainder  of  the  lands  within  the  Planning  Unit  was  published  in  the 
Federal  Register  on  July  16,  1979,  and  became  final  on  August  15,  1979. 
The  documentation  of  the  inventory  process  and  rationale  leading  to  the 
final  decisions  are  on  file  at  the  BLM  Redding  District  Office. 

CULTURAL  RESOURCES 

Data  Base 

Understanding  of  the  archaeology  of  the  Mount  Dome-Lower  Klamath  Basin 
Region  derives  from  Cressman's  (1940,  1942)   researches  in  south-Central 
Oregon  and  the  northern  Great  Basin;  unpublished  manuscripts  by  Squier 
and  Grosscup  (1952),  covering  an  archaeological   survey  of  Lava  Beds 
National   Monument;  Swartz'    (1961)   unpublished  survey  of  the  south  shore 
of  Tule  Lake  and  (1964)   excavation  of  CA-SIS-101;  Johnson's  (1969)   and 
Grayson's  (1972)   unpublished  writings  which  deal   with  the  extraordinary 
excavations  on  Nightfire  Island;  and  Hardesty  and  Fox's  (1974)   survey  of 
Lava  Beds  National   Monument  and  Medicine  Lake  Highlands. 

In  1976,   the  Bureau  undertook  an  archaeological   overview  (Friedman, 
1976)   and  an  archaeological    reconnaissance  (Friedman,  1977)   of  the  Mount 
Dome  Planning  Unit.     Further  studies  by  Quillen  (1978a,  1978b)   added  to 
the  archaeologic  and  historic  data  bases  and  enabled  stratification  of 
the  planning  unit  by  archaeological    sensitivity  (Map  2-8). 

Archaeological   Resources 

The  Mount  Dome  Study  Area  is  the  westernmost  extension  of  the  Great  Basin 
Cultural   Area  (Kroeber,  1953,  Map  6).     The  region  was  occupied  by  hunting 
and  gathering  bands  whose  subsistence  focused  on  seasonal   exploitation 
of  a  great  diversity  of  plant  and  animal   foods.     Populations  shifted 
throughout  the  year  in  response  to  the  availability  of  food,  with  the 
result  that  several  micro-environments  were  visited  in  a  seasonal   round. 
Land  use  and  settlement  patterns  were  geographically  extensive.     This 
pattern  of  seasonal    transhumance  may  have  begun  in  the  late  Wisconsin 
Glacial    Period,  some  25,000  years  ago,   in  the  Great  Basin  Lakes  Country 
(Davis,  1978,  p.   10-13).     Lower  Klamath  Lake  in  the  Mount  Dome  Planning 
Unit  is  the  western  extension  of  these  (now  mostly  extinct)   Pleistocene 
lakes.     At  the  time  of  historic  contact,  the  study  area  was  occupied  by 
two  distinct  Modoc  bands,  a  western  group  centered  around  Hot  Creek  and 
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an  eastern  group  along  Lost  River  (Quillen,  1978a).     Three  factors 
affected  the  subsistence  and/or  settlement  patterns  (and  thereby  the 
occurrence  of  sites)   of  the  native  inhabitants:     (1)     changing  climate 
(anathermal ,  ali  thermal,  and  medithermal)    (Antevs,  1948,   p.  169-191); 
(2)     volcanic  activity  as  recently  as  500  years  ago  (Chesterman,  1971, 
p.  143);  and  (3)   the  historic  Modoc  War  of  1872-73  (Thompson,  1971). 
Two  other  natural   phenomena  influenced  archaeological    inventory  design 
and  site  survival.     These  are  the  invasion  of  juniper  forests  into  zones 
previously  dominated  by  sagebrush-bunchgrass  communities,  brought  about 
when  the  aboriginal    practice  of  burning  stopped  with  the  removal   of  the 
Indians  (Shinn,  1979,  p.   1135)  and  the  drainage  of  Lower  Klamath  and 
Tule  Lakes  (Friedman,  1976,  p.   5;  Quillen,  1978a,  p.   6). 

Settlement  patterns  were  not  clearly  defined  by  the  surveys,  possibly 
due  to  the  fragmented  nature  of  the  federally  managed  lands.     There  is 
a  very  strong  correlation  between  large,  long-term  occupation  sites  and 
the  occurrence  of  reliable  water  sources.     In  the  Mount  Dome  area  a 
small   percentage  of  hunting  and/or  food  processing  camps  are  found  where 
the  water  source  is  unknown  or  extinct.     The  extent  of  the  effect  of 
juniper  forestation  on  spring  drying  and  water  tables  has  not  been 
studied. 

The  survey  of  7.4  percent  or  3,111   acres  (1,308  acres  or  2.75  percent  by 
Friedman,  1,803  acres  or  4.65  percent  by  Quillen)   resulted  in  the  record- 
ation of  73  sites.     From  this,  the  probability  of  one  site  per  every 
42.6  acres  is  projected,  or  approximately  1,000  anticipated  sites  in  the 
planning  unit. 

Friedman  described  all   sites  recorded  by  her  survey  team  as  "lithic 
scatters"   (1976,  p.  9).     Quillen,  however,  refined  his  descriptions  into 
hunter's  encampments/workshops,  seasonal   villages,  and  historic  sites. 
No  piled  stone  constructions,  caves,  rock-shelters,  quarries,  or  trails 
were  reported  in  the  surveys,  but  such  phenomena  are  known  from  project- 
related  or  other  investigations  (Mt.   Dome,  URA  3,  1979,  tabulated  cul- 
tural  resource  site  data). 

Historical   Resources 

The  original   stock  ranches,  established  in  the  third  quarter  of  the  19th 
century,  caused  considerable  havoc  to  the  aboriginal   environment. 
Ancient  hunting  grounds  were  fenced  (Thompson,  1971,  p.   ix) ,  perennial 
vegetation  was  grazed  nearly  to  extinction  (USDI,  BLM  1978a,  p.   2,  134- 
136),  and  cessation  of  the  aboriginal    practice  of  brush  burning  contri- 
buted to  a  juniper  encroachment  that  has  become  an  environmental    problem 
(Shinn,  1979)   and  may  have  caused  the  demise  of  some  springs   (Quillen, 
1978a,  p.  8). 

The  conflict  between  the  U.S.  Army  and  Indians,   known  as  the  Modoc  War 
of  1872-73,  occurred  mostly  within  the  Mount  Dome  Planning  Unit  (Quillen, 
1978a,  p.  9;  Thompson,  1971,  Map  11).     The  Modocs  successfully  held  off 
the  Army  for  six  months  by  holing  up  in  The  Lava  Beds,  which  are  now 
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administered  as  a  national   monument  by  the  National   Park  Service  (USDI, 
NPS,  1977,   p.   1-26).     Land  status  and  events  which  may  yield  historical 
evidence  or  have  commemorative  and/or  interpretive  values  are  shown  on 
Map  2-9. 

Following  the  surrender  of  the  Modocs  on  June  1,  1873,  the  aboriginal 
population  was  permanently  removed  from  the  Mount  Dome  Planning  Unit. 
Homesteaders  moved  in  and  attempted  to  eke  out  a  living  as  farmers/ran- 
chers, though  the  best  agricultural   and  pasture  land  had  already  been 
claimed  by  the  large  stock  raisers.     Lairds  Landing,  near  a  major  Modoc 
winter  village,   served  as  a  busy  trade  port.     Emmigrant  trails,  which 
later  became  wagon  roads,  traversing  portions  of  public  lands  (for 
example,  Tickner  Road  -  -  Thompson,  1971),  were  the  thoroughfares  by 
which  goods  were  brought  to  the  Landing.     These  goods  were  then  placed 
on  paddle-wheel    boats,  and  transported  to  Linkville,  now  Klamath  Falls. 

Evidence  of  a  more  populous  settlement  in  Willow,  Cottonwood,  and  Hot 
Creek  Valleys  is  indicated  by  the  numerous  decaying  remains  of  homes, 
cabins,  and  barns.      In  1918,  an  influenza  epidemic  swept  through  the 
region,  nearly  depopulating  it  (Quillen,  1978a,  p.   15).     In  some  in- 
stances, abandoned  early  homesteads  reverted  to  public  land  status. 

Cultural   Resources  of  National   Register  Quality 

There  are  six  known  sites  and/or  archaeological   districts  within  the 
study  area  which  qualify  for  nomination  to  the  National   Register  of 
Historic  Places   (Map  2-9).     Based  upon  the  1977-78  survey  data,  and 
applying  the  criteria  established  in  36  CFR  800  (Advisory  Council   on 
Historic  Preservation),  there  are  an  estimated  100  sites  and/or  dis- 
tricts on  public  lands  in  the  Mount  Dome  Planning  Unit  which  would 
qualify  for  the  National   Register  (Mt.   Dome  URA  3).     These  sites  in 
general   exhibit  superior  integrity  of  their  constituents,   relative 
uniqueness  (that  is,  they  are  superior  examples  of  their  type),  the 
potential    for  yielding  significant  information  for  the  reconstruction  of 
local    patterns  of  prehistory  (USDI,   BLM,  1978a,  p.   2-137),  and/or  are 
associated  with  events  that  have  made  a  significant  contribution  to  the 
broad  patterns  of  our  history  (that  is,   the  Modoc  War).     Adequate  inven- 
tory (36  CFR  800.4)   is  still   in  its  infancy  for  the  Mount  Dome  Planning 
Unit. 

Resources  Having  Native  American  Heritage  Values 

The  contemporary  Modoc  community  is  based  in  Missouri  and  Kansas,  except 
for  a  handful   of  surviving  descendants  in  southern  Oregon  and  north- 
eastern California.     Traditional    religious  values  relative  to  sites  on 
or  use  of  public  lands  which  were  formerly  their  homelands  are  unknown. 
Consultation  with  members  of  the  Modoc  Tribe,   including  direct  decen- 
dants  of  principals  from  the  Modoc  War,  has  shown  a  high  interest  in 
preservation  of  the  heritage  values,   including  both  prehistoric  and 
ethno-historic  elements  (Quillen,  1978a). 
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Factors  Currently  Affecting  Cultural    Resources 

Three  factors  are  at  work  destroying  the  content  and  integrity  of  arch- 
aeological  and  historic  sites  in  the  Mount  Dome  Planning  Unit.     Together, 
they  account  for  nearly  all   of  the  present  condition  of  the  sites. 

Natural   Degradation — This  process  includes  the  decay  of  organic 
materials,  lumber  in  historic  buildings,  vegetal   encroachment  including 
root  damage,  rust  of  metallic  artifacts,  natural   erosion,  and  site 
compression. 

Grazing  and  Reduction  of  Vegetation--There  has  been  no  long-term 
program  of  monitoring   to  quantify  the  degree  to  which  grazing  acceler- 
ates the  impacts  of  natural   erosion.     At  Site  CA-SIS-440  on  the  western 
slope  of  Mount  Dome,  sandy  soil   over  fractured  lava  is  held  primarily  by 
rabbi tbrush  and  juniper.     There,  vertical   displacement  of  artifacts  from 
40  to  80  feet  was  observed  on  a  15-20  percent  slope.     The  site  was 
systematically  collected   in  1977  to  allow  for  a  wildlife  guzzler. 
Subsurface  testing  disclosed  no  stratification  or  subsurface  deposits. 
Yet,  a  visit  to  the  site  in  June  1978,  disclosed  that  slopewash  and 
other  erosional    factors  had  exposed  a  significant  quantity  of  cultural 
debris. 

Under  geomorphological   circumstances  similiar  to  those  in  Mount  Dome,  at 
Site  BLM-030-06-21-77-2,   in  the  Cinder  Cone  area  of  eastern  Shasta 
County,  concentrating  livestock  had  reduced  a  two-component  (prehis- 
toric/historic)  site  to  a  single  surface  level   of  miniature  fragments 
(avg.  less  than  h  inch-square  pieces  of  obsidian  and  rhyolite  artifacts 
and  19th  century  European  crockery).     The  cattle  had  gathered  where  a 
gate,  salt-lick,  and  feed-drop  coincided  with  part  of  a  large  cultural 
site.     At  the  same  site,  construction  of  a  small   reservoir/pond  and 
brush-clearing  followed  by  drill-seeding  caused  a  significant  amount  of 
vertical   and  horizontal   displacement. 

Vandal ism--The  looting  of  archeological    sites,  both  through  surface 
collecting  of  artifacts  and  excavation  (especially  at  larger  villages 
and  cave  sites)    is  an  illicit  recreational   and  commercial   activity  which 
has  been  energetically  pursued  for  several   decades  in  the  Mount  Dome 
Planning  Unit.     One  important  village  site,  CA-SIS-636  on  the  south 
shore  of  Lower  Klamath  Lake  has  been  over  75  percent     destroyed  by 
artifact  seekers.     The  intensity  of  surface  collecting  cannot  be  ade- 
quately quantified,  but  local   collections,   including  a  commercial   enter- 
prise in  Klamath  Falls,  are  extensive.     The  testimony  of  collectors  and 
rockhounds  indicates  that  few  easily  accessible  and  recognizable  sites 
have  escaped  attention  (see  also  USDI,   BLM,  1978a,  p.   2-134). 

VISUAL   RESOURCES 

Data  Base 

Scenic  quality,  distance  zones,  visitor  use  rates,  and  sensitivity 
toward  change  in  the  EIS  area  landscape  were  analyzed  in  1978-79  by  BLM. 


2-43 


Characteristic  Landscape 

The  area  is  typified  by  open  sagebrush-grassland  flats  uplifting  to 
juniper  grasslands  and  pine-fir  forests.     Since  the  area   is  of  volcanic 
origin,  lava  flows,  rims  and  cliffs  are  characteristic  of  the  landscape. 

The  most  visually  prominent  features  within  the  planning  unit  include 
Sheep  Mountain,  Copic  Bay  Peninsula,  Mount  Dome,  and  Mahogany  Mountain. 
Other  outstanding  areas  include  Tule  Lake  and  Lower  Klamath  Wildlife 
Refuges  and  Lava  Beds  National   Monument. 

Small   towns,  agricultural    lands,  ranches,  secondary  roads,  minor  utility 
lines,  and  range  projects  are  integral    to  this  rural    landscape  and  do 
not  detract  severely  from  visual   quality. 

Visual    Resource  Management  Classes 

Scenic  quality,  distance  zones,  and  the  public's  attitude  toward  change 
in  the  landscape  were  analyzed  in  order  to  establish  Visual   Resources 
Management  (VRM)   classes  (BLM  Manual   8400)    (Appendix  K) .     Each  class  has 
management  objectives  which  are  the  basis  for  evaluating  the  acceptabil- 
ity of  proposed  activities. 

Visual    resource  management  objectives  for  Classes  II-IV,  found  in  the 
Mount  Dome  Planning  Unit,  are  as  follows: 

Class  II  Changes  in  any  of  the  basic  elements  (form, 

line,  color,  texture)   caused  by  a  management 
activity  should  not  be  evident  in  the  charac- 
teristic landscape.     A  change  may  be  seen  but 
should  not  attract  attention. 

Class  III  Contrasts  to  the  four  basic  elements  caused 

by  a  management  activity  may  be  evident  and 
begin  to  attract  attention  in  the  character- 
istic landscape.     The  changes,  however,  should 
remain  subordinate  to  the  existing  characteristic 
landscape. 

Class  IV  Contrasts  may  attract  attention  and  be  a 

dominant  feature  of  the  landscape  in  terms  of 
scale,  however,  the  change  should  repeat  the 
basic  elements  inherent  in  the  characteristic 
landscape. 

Approximately  9,640  acres  of  public  lands  within  the  Mount  Dome  Planning 
Unit  fall   into  Class   II,  while  11,040  acres  are  in  Class   III  and  21,320 
in  Class  IV     (Map  2-10).     No  areas  of  Class  I  or  V  have  been  identified 
in  or  around  the  Planning  Unit. 
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SOCIAL  AND  ECONOMIC  CONDITIONS 

Social   and  economic  data  were  derived  primarily  from  the  Mount  Dome 
Planning  Area  Analysis  (BLM,  1979)   and  the  Redding  District  livestock 
operator  files. 

The  Mount  Dome  Planning  Unit  lies  primarily  within  Siskiyou  County,  Cal- 
ifornia, though  it  does  include  a  small   portion  of  Modoc  County,  Cal- 
ifornia.    The  people  living  in  the  Planning  Unit  are  socially  and  eco- 
nomically linked  to  Klamath  Falls,  Oregon,  the  nearest  trade  center. 
Klamath  Falls,  with  an  estimated  population  of  38,000  in  the  city  and 
environs,  is  approximately  20  miles  to  the  north. 

Population  within  the  Planning  Unit  is  estimated  to  be  3,000  people. 
Siskiyou  County  has  a  population  of  39,700  and  Modoc  County  a  population 
of  9,000.     There  are  five  communities  within  the  Mount  Dome  Planning 
Unit  (Calif.   Dept.  Transportation,  1976): 

Population 

Dorr is  860 

Macdoel  600 

Mount  Hebron  150 

Tulelake  900 

Newell  200 

The  economy  of  the  Planning  Unit  is  based  primarily  on  agriculture. 
Farm  production  in  the  Klamath  Basin,  which  includes  portions  of  both 
California  and  Oregon,  is  concentrated  in  livestock,  potatoes,  onions, 
hay,  and  grain.     Precise  sub-county  data  for  the  Planning  Unit  are  un- 
available, however,  livestock  contributes  about  43  percent  of  the  gross 
farm  income  in  the  Klamath  Basin,  which  may  be  considered  typical    for 
the  Mount  Dome  area. 

Total   Federal   land  constitutes  about  32  percent  of  the  Planning  Unit. 
The  BLM  manages  about  9  percent  of  the  land,  the  U.S.   Forest  Service  4 
percent,  Water  and  Power  Resource  Services  18  percent  (Klamath  Project 
withdrawal),  and  U.S.   Fish  and  Wildlife  Service  the  remaining  1  percent. 

There  are  20  operators  using  the  27  existing  grazing  allotments.     These 
operators  own  about  9,500  cattle  and  2,700  sheep,  about  25  percent  of 
the  beef  cattle  and  about  35  percent  of  the  sheep  in  Siskiyou  County. 
The  Mount  Dome  allotments  provide  about  5  percent  of  the  cattle  feed  and 
9  percent  of  the  sheep  feed  required  for  these  operators. 

To  simplify  the  following  discussion,  19  operators  have  been  separated 
into  four  categories:     sheep  operators,  small  operators  (less  than  250 
cattle),  medium  operators  (250  to  500  cattle),  and  larger  operators 
(500+  cattle).     A  representative  ranch  budget  for  a  150  low  ranch  has 
been  included  as  Appendix  L. 
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There  are  two  sheep  operators  among  the  Mount  Dome  allotment  operators. 
They  derive  9  percent  of  their  forage  from  their  BLM  allotments.     Both 
operators  also  have  permits  for  grazing  on  National    Forest  lands.     Both 
are  full-time  sheep  operators. 

The  10  small  cattle  operators,  with  herds  of  less  than  250  animals,  are 
generally  part-time  cattle  operators.     Most  have  other  agricultural 
enterprises  such  as  potato  or  grain  crops.     These  operators  fullfill   12 
percent  of  their  livestock  forage  needs  from  their  BLM  allotments.     At 
least  one  of  these  operators  is  known  to  be  using  his  allotment  much 
less  than  his  permitted  amount. 

The  three  medium  operators  (250-500  head)   may  have  large  enough  herds  to 
be  full-time  livestock  ranchers.     These  operators  obtain  about  8  percent 
of  their  forage  requirements  from  their  BLM  allotments.     All   have 
National    Forest  grazing  permits  or  own  other  ranches  outside  of  the 
Mount  Dome  Planning  Unit. 

Four  large  operators  in  the  Mount  Dome  Planning  Unit  have  herds  which 
clearly  put  them  into  the  category  of  economically  viable,  full-time 
ranches.     Three  percent  of  these  operators'   forage  requirements  are  met 
by  their  Mount  Dome  allotments.     All  of  these  operators  also  have  graz- 
ing permits  on  the  Klamath  or  Modoc  National    Forests  and  some  have  BLM 
permits  in  the  Lakeview,  Oregon,  District.     Though  these  operators  used 
45  percent  of  the  allocated  forage  on  public  grazing  lands  in  the  Mount 
Dome  Planning  Unit,  they  are  the  least  dependent  upon  these  allotments 
for  total   feed  supply. 
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Chapter  3 

ENVIRONMENTAL  CONSEQUENCES  OF  ALTERNATIVES 

This  chapter  analyzes  the  consequences  of  implementing  each  of  the  five 
proposed  alternatives.  Both  short  and  long-term  consequences  are  analyzed 
when  appropriate.   "Short  term"  is  the  four  years  during  which  the 
grazing  treatments  and  stocking  rates  would  be  implemented  and  physical 
and  vegetation  range  projects  completed.  "Long  term"  would  be  20  years 
after  implementation. 

All  impacts  are  considered  as  changes  from  the  present  (1980)  condition. 
Unless  otherwise  noted,  all  impacts  described  are  those  remaining  after 
all  standard  operating  procedures,  planned  mitigation,  and  assumptions 
described  below  have  been  implemented. 

Unless  otherwise  noted,  the  alternatives  would  not  result  in  significant 
impacts  on  climate,  topography,  air  or  water  quality,  geology,  mineral 
resources,  or  paleontological  resources. 

Environmental  consequences  of  the  moderate  use  (preferred)  alternative 
are  described  fully.  To  avoid  repetition,  consequences  of  other  alter- 
natives are  described  only  when  they  differ  from  the  moderate  use  alter- 
native. 

ASSUMPTIONS  AND  ANALYSIS  GUIDELINES 

1.  The  selected  alternative  would  be  implemented  over  the  four-year 
period  following  completion  of  the  final  environmental  statement. 

2.  When  allotment  management  plans  are  prepared,  an  environmental 
analysis  would  be  carried  out  to  assess  the  impacts  of  the  grazing 
treatments  and  site-specific  impacts  of  range  projects  and  vegetation 
manipulations. 

3.  The  Bureau  of  Land  Management  (BLM)  would  fund  the  projects  re- 
quired to  implement  the  selected  alternative  and  would  do  so  within  the 
stated  timeframe. 

4.  A  wild  horse  management  plan  would  be  prepared  for  the  management 
of  the  wild  horses  on  public  grazing  lands.  An  environmental  assessment 
would  be  prepared  on  this  management  plan. 

5.  The  necessary  work  force  would  be  available  to  implement  the  action 
and  carry  out  the  monitoring  program. 

6.  Range  projects  described  in  Chapter  1  would  be  maintained  in  a 
serviceable  condition. 
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MODERATE  USE  ALTERNATIVE  (PREFERRED) 

Four  types  of  grazing  treatments  are   proposed  under  the  preferred  alter- 
native. Rest  seasonal  would  be  implemented  on  six  allotments  containing 
4,461  acres,  deferred  seasonal  would  be  implemented  on  four  allotments 
containing  7,280  acres,  and  continuous  seasonal  would  be  implemented  on 
15  allotments  containing  18,110  acres.  The  present  rest-rotation  system 
would  be  continued  on  5,774  acres  and  deferred  seasonal  on  1,440  acres. 
The  grazing  treatments  are  described  in  Chapter  1.  In  addition  to  these 
treatments,  total  forage  allocation  for  livestock  would  be  reduced  by  37 
percent. 

Impacts  on  Air  Quality 

Dust  and  smoke  resulting  from  the  vegetation  manipulation  would  cause  a 
temporary  increase  in  total  suspended  particulates  (TSP).  Impacts  on 
the  air  basin  and  surrounding  populations  centers  would  range  from  non- 
existent to  minimal.  The  effects  would  be  localized  and  have  minimal 
impact  on  visability. 

Impacts  on  Vegetation 

Most  allotments  are  composed  of  more  than  one  ecological  type.  Because 
each  type  is  not  individually  fenced,  livestock  grazing  would  not  be  of 
equal  intensity  on  each  type.  Lack  of  information  on  response  of  ecolo- 
gical types  to  different  treatments  and  stocking  levels  and  lack  of 
livestock  control  by  site  type  eliminates  accurate  predictions  of  vege- 
tation response  by  type.  Predicted  responses  to  the  alternative  actions 
will  therefore  be  based  on  an  average  of  all  types.  Exceptional  allot- 
ments are  noted  individually. 

The  overall  ecological  range  condition  and  trend  would  improve  through 
the  increased  vigor  of  plants  and  increased  natural  seedings  during  the 
treatment  cycles.  Pool  1  en  and  Lacey  (1979)  tabulated  18  different 
studies  on  western  ranges  and  found  that  average  herbage  production  was 
13  percent  higher  when  livestock  use  was  controlled  by  a  specialized 
grazing  treatment,  rather  than  being  continuous.  Production  increases 
were  larger  (27%)  when  continuous  seasonal  livestock  use  was  reduced 
from  heavy  to  moderate.  The  combination  of  livestock  adjustments  and 
the  effect  of  the  proposed  grazing  treatments  under  the  moderate  use 
alternative  would  result  in  improved  vegetation  composition.  Rest 
treatments,  which  provide  periodic  relief  from  grazing,  would  allow  the 
phenological  and  biological  development  stages  of  important  species  to 
be  completed.  When  coupled  with  a  reduced  stocking  rate,  the  rest 
seasonal  treatment,  on  the  average,  is  expected  to  change  the  condition 
class  to  the  next  higher  class  in  20  years:  1725  poor  acres  to  fair, 
and  2376  fair  acres  to  good.  Under  the  deferred  seasonal  treatment, 
1607  acres  would  improve  from  poor  to  fair  and  6608  acres  from  fair  to 
good  in  20  years.  Under  both  treatment  types,  acreage  presently  in 
good  ecological  condition  would  be  maintained  in  that  state  except  where 
present  trend  is  upward.   In  that  situation  good  acres  would  improve 
to  excellent  (Tables  3-1  and  3-2). 
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TABLE  3-2 

PRESENT  ECOLOGICAL  VEGETATION  CONDITION 
AFTER  20  YEARS  UNDER  THE  PREFERRED  ALTERNATIVE  (IN  ACRES) 


ALLOTMENT 


EXCELLENT 
FUTURE 


GOOD 

FUTURE   PRESENT 


FAIR 
FUTURE    PRESENT 


POOR 
FUTURE   PRESENT 


Rest  Seasonal 

Ericson,  Don      161 
Johnson,  Stanley 
Johnson,  Dal. /Hal. 
Loveness  Lumber 
Orahood 
Parsons/Rob.  I    

Sub  Total     161 


385 

161 

226 

385 

- 

606 

504 

- 

30 

504 

- 

30 

15 

- 

27 

15 

- 

27 

532 

- 

138 

532 

- 

138 

434 

- 

5 

434 

- 

5 

440 

90 

679 

350 

919 

2310 


251 


1105 


2220 


1725 


Deferred  Seasonal 


Criss 

Porterfield  R.  I 
Truax-Red  Rock 
Tablelands  -  S. 
Beck  Ranch  Inc. 

Sub  Total 


- 

- 

452 

- 

- 

452 

3639 

74 

249 

3565 

- 

249 

- 

- 

480 

- 

- 

800 

1260 

- 

166 

1260 

- 

166 

1783 

- 

30 

1783 

- 

30 

6682 


74 


1377 


6608 


1697 


Continuous  Seasonal 

Ericson,  Dave 

Farnam 

Hadan  Stock 

Johnson  Stock  Co. 

Langer 

Moore 

Parsons 

Parsons/Rob.  II 

Porterfield  R.  II 

Schader 

Sites 

Smith 

Sullivan 

Taylor 

Truax- Sheep  Mt. 

Sub  Total 


886 

251 

276 

635 

- 

- 

160 

- 

480 

- 

1036 

480 

1887 

103 

602 

1784 

1209 

571 

589 

638 

545 

189 

308 

356 

510 

- 

- 

510 

- 

790 

1208 

- 

312 

1208 

760 

- 

- 

760 

152 

_ 

198 

152 

139 

15 

437 

124 

541 

246 

46 

295 

120 


320 


8317 


1375 


4754 


6942 


440 


276 
160 
1036 
642 
589 
120 
308 

790 
312 

320 

198 

437 

46_ 

4398 


Rest  Rotation 

Tablelands  -  N.  60 

Sub  Total  60 

Totals  221 


1604 


1604 


18,913 


60 


60 


1760 


1596     1604 


1596     1604 


8832   17,374 


Future  condition  totals  are  less  than  present  conditon  totals  because  of  960 
acres  of  proposed  seedings  that  would  be  considered  in  a  different  category. 

*There  is  no  acreage  presently  in  excellent  condition. 
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1596 


1596 


440    10,252 


Continuous  seasonal  grazing  treatments  are  designed  to  minimize  plant 
damage  by  balancing  the  number  of  animals  with  vegetation  resources  and 
the  correct  season  of  use.  Range  under  continuous  seasonal  grazing 
would  generally  improve  but  not  in  the  same  magnitude  as  range  under 
other  treatments.  In  the  long  term  there  would  be  an  increase  in  plant 
vigor,  vegetation  composition,  vegetation  production  and  range  condition 
by  reducing  the  stocking  level  40  percent  on  continuous  seasonal  allotments 
under  the  moderate  use  alternative.  Professional  judgment  and  analysis 
of  Soil  Conservation  Service  ecological  site  data  (Appendix  C)  indicate 
that,  as  plant  vigor  improves  and  perennial  plants  become  larger  and 
healthier,  average  shrub  and  grass  density  would  increase  from  30  percent 
toward  the  40  percent  desired  level.  The  composition  of  key  species 
would  change  from  15  to  23  percent  (Table  3-3).  The  average  vegetation 
condition  change  over  the  long  term  under  continuous  seasonal  grazing 
would  include  3,958  acres  in  poor  condition  to  fair  condition  6,952 
acres  in  fair  to  good,  and  221  acres  in  good  to  excellent. 

In  the  long  term,  the  allocatable  forage  (50%  of  the  total  current 
year's  consumable  growth)  under  the  moderate  use  proposal  is  expected  to 
increase  52  percent  from  4,799  to  7,294  AUMs.  Vegetation  production 
would  increase  on  25  of  27  grazing  leases.  The  two  allotments  (Smith 
and  Moore,  440  acres)  where  native  plant  production  would  not  show  an 
increase  are  dominated  by  introduced  cheatgrass  and  are  not  favorable 
for  vegetation  manipulation  due  to  the  topography.   In  addition,  the 
native  perennial  species  are  not  adequate  to  re-establish  themselves 
under  management  treatments. 

Fence  construction  would  allow  grazing  treatments  to  be  implemented, 
provide  a  more  uniform  use  of  forage,  protect  lakeshore  habitat  and  pro- 
tect vegetation  manipulation  areas  which  require  rest  before  initial 
grazing.  Fence  construction  and  pipeline  installation  would  cause  a 
short-term  loss  of  vegetation  on  36  acres  (6  AUMs),  mainly  through 
mechanical  injury  during  implementation.  Vegetation  disturbance  would 
recover  through  natural  plant  succession  in  the  long  term.  Vegetation 
(about  2  allocatable  AUMs)  would  be  permanently  lost  on  10  acres  due  to 
the  construction  of  10  reservoirs. 

There  are  portions  of  public  grazing  lands  in  the  EIS  area  which  have 
high  production  potential  due  to  soil  and  natural  moisture  availability 
but  which  are  presently  producing  little  forage  due  to  the  dense  over- 
story  of  juniper  or  gray  rabbitbrush.  Vegetation  manipulations  on  these 
areas  include  prescribed  brush  burning,  juniper  bulldozing,  hand  felling 
juniper,  removing  dead  impeding  mahogany,  seed  drilling  or  a  combination 
of  physical  treatments.  Table  3-4  identifies  acreage  by  vegetation  type 
and  method  of  physical  manipulation  for  each  type.   In  the  long  term, 
changes  in  vegetation  would  add  271  allocatable  AUMs.  Prescribed  burning 
and  subsequent  wheatgrass  drilling  would  be  implemented  on  390  acres  of 
native  gray  rabbitbrush,  annual  grass  and  young  juniper.  The  main 
target  species  in  the  prescribed  burning  areas  would  be  young  invading 
juniper.  The  vegetation  would  be  changed  from  dense  brush  to  a  grass- 
land-rabbitbrush  type  and  allocatable  production  would  be  increased  by 
45  AUMs. 
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TABLE  3-3 
PERCENT  INCREASE  OF  KEY  SPECIES  DUE  TO  MODERATE  USE  ALTERNATIVE 


Range 

Key  Species  Predicted 

Increase*  in  Percent 

Site 

Composition  over  Long 

Term  (20  Years) 

Very   Shallow  Stony 

Loam 

Bluebunch  wheatgrass 

10 

Sandberg's  bluegrass 

25 

Shallow  Stony 

Loam 

Bluebunch  wheatgrass 
Sandberg's  bluegrass 
Idaho  fescue 

4 
1 
1 

Stony  Loam 

Bluebunch  wheatgrass 
Sandberg's  bluegrass 
Idaho  fescue 

3 
1 
1 

Loamy 

Bluebunch  wheatgrass 
Sandberg's  bluegrass 
Idaho  fescue 

20 
3 
1 

Loamy  Hard pan 

Bluebunch  wheatgrass 
Idaho  fescue 

3 
0 

Shallow  Loamy 

Bluebunch  wheatgrass 
Sandberg's  bluegrass 
Idaho  fescue 

25 
1 
0 

Sandy 

Indian  ricegrass 
Needlegrass 

25 
19 

Shallow  Sandy 

Indian  ricegrass 
Needlegrass 

25 
25 

Clay  Basins 

Sedges 
Bushes 
Silver  Sage 

10 

10 
0 

*Based  on  current  < 

:ompos 

ition  and  SCS  range  site  criteria  (Appendix  C). 
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Crested  wheatgrass  would  be  drilled  on  590  bulldozed  acres  where  the 
juniper  canopy  cover  is  80-90  percent  and  native  perennial  plants  are 
almost  non-existent.  Based  on  previous  bulldozing  and  seeding  in  the 
EIS  area,  the  seeding  would  be  expected  to  increase  allocatable  forage 
production  by  69  AUMs. 

Juniper  would  be  removed  by  chainsaw  cutting  of  1,700  acres  to  release 
the  perennial  understory  plants.  Winegar  and  Elmore  (1977)  have  shown 
that  AUM  increases  due  to  juniper  removal  are  quite  variable.  One  study 
rating  vegetation  benefits  from  hand  felling  juniper  in  areas  similar  to 
the  EIS  area  has  given  a  total  increase  in  native  groundcover  from  35 
percent  to  68  percent  (Elmore,  1977).  Another  study  at  Dairy  Hill, 
Klamath  County,  Oregon,  approximately  25  miles  north  of  the  EIS  area, 
showed  similar  results  (Elmore,  1977).  Because  of  this  similarity,  a 
50  percent  groundcover  increase  is  projected.  Assuming  that  this  increase 
is  totally  palatable  and  available,  an  allocatable  137-AUM  increase  was 
calculated. 

Fallen  and  standing  dead  mahogany,  which  impedes  livestock  movement  on 
600  acres  on  the  north  slope  of  Sheep  Mountain,  would  be  sawed  and 
stacked  in  piles.  Approximately  20  additional  AUMs  of  Idaho  fescue 
would  become  available  for  allocation  through  this  action. 

Of  the  total  111  acres  of  wetland  and  lake  shoreline  vegetation,  57 
acres  would  continue  to  be  protected  through  fencing.  The  remaining 
shoreline  vegetation  surrounding  three  natural  lake  basins  which  cover 
47  surface  acres  and  a  seven-acre  shallow  freshwater  marsh  would  also  be 
protected  by  fencing.  Fencing  would  remove  nearly  all  livestock  use  and 
would  allow  the  aquatic  vegetation,  which  is  presently  in  poor  to  good 
condition,  to  reach  and  maintain  its  natural  ecological  condition 
within  10  years. 

Impacts  on  threatened  or  endangered  (T&E)  plant  species  are  not  pre- 
cisely known  due  to  lack  of  field  data,  but  the  potential  for  impacts 
appears  to  be  minimal.   In  accordance  with  BLM  policy,  a  T&E  species 
inventory  and  evaluation  would  be  required  for  all  project  sites  or 
actions  prior  to  implementation. 

Impacts  on  Soils 

Soil  suitability  for  the  various  range  projects  and  vegetation  manipulation 
on  2,768  acres  has  been  determined  by  referring  to  the  soil  series  and 
mapping  unit  description.  Because  of  the  intermingled  soil  pattern, 
small  areas  of  soils,  unsuitable  in  some  particular  practical  way,  may 
be  included  in  larger  suitable  areas.  Total  erosion  and  sediment  production 
associated  with  the  proposed  activities  would  increase  slightly  in  the 
short-term.  Over  the  long-term,  erosion  and  sediment  production  rates 
on  these  sites  would  return  to  present  rates  or  less.  Where  seedings 
are  successful,  long-term  erosion  and  sediment  production  would  be 
reduced. 

Increased  vegetation  density  and  litter  resulting  from  reduced  forage 
consumption  would  generally  reduce  erosion  on  public  grazing  lands  in 
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the  EIS  area.  Because  the  present  erosion  rate  is  low  (Appendix  E-l), 
the  reduction  would  be  insignificant. 

Impacts  on  Water  Resources 

Combined  effects  of  increased  vegetation  cover  and  reduction  of  live- 
stock use  would  enhance  precipitation  infiltration  and  reduce  overland 
runoff.  The  magnitude  of  these  impacts  is  too  small  to  be  measured  with 
the  evaluation  system  employed  in  this  study.  Aquifer  recharge  would  be 
enhanced  due  to  increased  infiltration.  Soil  and  vegetation  disturbance 
during  the  implementation  phase  of  vegetation  manipulation  would  increase 
overland  runoff  over  7  percent  of  the  public  lands.  Regrowth  would 
eliminate  this  runoff  within  three  years.  Bacteriological  pathogens 
from  livestock  would  decrease,  however  present  levels  and  the  anticipated 
magnitude  of  change  are  not  known. 

Reduction  of  livestock  would  decrease  consumptive  use  of  the  water 
resources.  The  impact  of  decreased  livestock  use  would  be  minor  in 
comparison  to  evaporation,  which  accounts  for  the  majority  of  surface 
water  loss. 

Impacts  on  Animals 

Livestock 

Effects  of  the  moderate  use  alternative  on  livestock  would  be  caused  by: 

(1)  Modified  stocking  levels—most  allotments  would  have  reduced 
authorized  use.  This  adjustment  would  require  a  reduction  in  herd  size 
or  a  supplemental  source  of  feed  during  the  BLM  grazing  season. 

(2)  Grazing  treatments—allotments  under  rest-seasonal  treatments  would 
not  be  grazed  by  livestock  every  third  year.  This  rest  would  require  a 
seasonal  reduction  of  herd  size  or  alternative  source  of  feed  ewery 
third  year. 

(3)  Range  Projects— vegetation  manipulations  would,  in  the  long  term, 
provide  more  easily  accessible  and  higher  quality  and  quantity  forage 
for  livestock  consumption.  Water  developments  would  reduce  livestock 
energy  expended  in  travel  and  provide  more  accessible  forage.  Proposed 
fences  and  water  developments  would  improve  livestock  distribution. 
Because  present  conditions  are  adequate  to  meet  basic  nutritional  needs, 
improved  forage  quality  and  quantity  would  have  insignificant  effects  on 
livestock  health  and  production. 

Wild  Horses 

The  moderate  use  alternative  would  temporarily  reduce  the  horse  herd 
from  its  estimated  present  number  of  20  to  16.  This  would  essentially 
remove  one  band  (one  stallion  and  three  mares  per  band).  No  comprehensive 
studies  on  minimum  viable  wild  horse  herd  size  are  known,  although 
Kirkpatrick  (1978)  indicated  that  in  the  Pryor  Mountain  wild  horse  area, 
a  herd  of  75  animals  is  the  minimum  number  for  breeding  a  healthy  viable 
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herd.      In  general,  however  the  proposed  herd  size  of  16  is  considered 
less  than  adequate  for  optimum  herd  viability  under  present  habitat 
condition.     A  herd  of  16  would  be  more  susceptible  than  a  larger  herd  to 
complete  loss  if  subjected  to  a  limiting  environmental   factor  such  as 
extreme  drought,  a  winter  of  deep  snow  and  extreme  cold,  or  disease. 

There  would  be  an  increased  potential   for  injury  to  or  death  of  horses 
during  the  physical    roundup  and  removal   of  the  excess  horses.     Range 
projects  planned  within  the  horse  range  would  cause  some  temporary 
harassment  from  human  and  machine  activities.     This  would  result  in 
changes  in  herd  use  patterns  for  a  short  time.     Because  these  activities 
would  be  restricted  to  non-breeding  and  non-foaling  seasons,  the  impacts 
on  the  horses  would  be  minor. 

Wildlife 

Wildlife  populations  fluctuate  according  to  a  variety  of  environmental 
factors   including:     quantity  and  quality  of  food,  cover  and  water;  cli- 
matic conditions;  disease;  social    interactions;  predation;  and  human 
activities.     Forage  allocation  and  habitat  alteration  affect  animal   dis- 
placement,  birth  and  death  rates,  and  stress  to  animals.     The  total 
impact  on  wildlife  populations  would  be  a  function  of  the  various  inter- 
relationships of  these  environmental    factors  as  altered  by  the  moderate 
use  alternative. 

Many  of  the  wildlife  species  in  the  EIS  area  are  seasonal    inhabitants, 
and  the  proposed  action  would  only  affect  a  portion  of  their  life 
cycle.     In  the  Mount  Dome  Planning  Unit  the  public  lands  are  scattered 
in  many  small   tracts  which  are  surrounded  by  private  lands  or  other 
Federal    lands  which  may  or  may  not  be  managed  in  harmony  with  the  adjoin- 
ing public  lands.     Public  land  may  be  a  small   part  of  the  animal's 
habitat  and  impacts  of  actions  there  may  therefore  be  insignificant. 
Impacts  that  will   be  identified  are  those  that  would  result  in  noteworthy 
changes  in  wildlife  habitat  or  populations. 

Deer  and  Antelope.     Under  the  moderate  use  alternative,  deer  and  antelope 
would  be  allocated  1,189  AUMs  of  competitive  forage  (Table  1-1).     The 
bulk  of  the  competitive  forage  would  be  allocated  to  deer  and  antelope 
from  late  winter  and  spring  ranges. 

Adjustments  in  livestock  use  are  predicted  to  improve  25,935  acres  of 
deer  winter  and  spring  habitat  and  7,934  acres  of  spring  antelope  habitat. 
Habitat  improvement  would  result  from  increases  in  forage  availability, 
abundance,  and  diversity  and  reduced  dietary  competition.     This  improve- 
ment would  benefit  pregnant  and  lactating  does  of  both  species,  which 
would  in  turn  increase  birth  rates  and  fawn  and  kid  survival   and  de- 
crease death  rates  during  late  winter  and  early  spring. 

In  the  long-term  the  adjustment  in  livestock  stocking  rates  coupled  with 
the  rest  season  treatment  is  expected  to  increase  the  carrying  capacity 
on  4,461   acres  of  deer  winter  range.     Under  the  deferred  seasonal   treatment 
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and  the  livestock  adjustments,  the  carrying  capacity  is  expected  to 
improve  on  1440  acres  of  antelope  range  and  7437  acres  of  deer  winter 
range.  There  is  inadequate  information  available  to  quantify  the  increases 
in  carrying  capacity  in  terms  of  population  numbers,  but  they  would  help 
to  support  the  California  Department  of  Fish  and  Game  long-term  plan  to 
increase  the  deer  herd  by  35  percent. 

Although  the  proposed  grazing  treatments  and  adjustments  in  stocking 
rates  under  the  moderate  use  alternative  are  expected  to  slightly  im- 
prove carrying  capacities,  they  are  not  expected  to  significantly 
change  present  big  game  range  habitat  condition  classes  within  the  20- 
year  long-term  period. 

Under  the  moderate  use  alternative,  2,290  acres  of  juniper  stands  would 
be  manipulated.  These  manipulations  would  benefit  deer  by  increasing 
forage.  These  juniper  stands,  however,  provide  high  quality  thermal  and 
escape  cover  which,  if  removed  totally  or  in  expanses  greater  than  400 
yards,  would  increase  deer  winter  death  rates  and  possibly  decrease 
birth  rates  during  early  spring.  Deer  use  of  juniper  becomes  critical 
as  winter  temperatures  approach  0°C.  Replacing  energy  used  for  feeding 
and  maintaining  body  temperatures  during  this  period  becomes  more  difficult 
(Leckenby,  1977;  Bright, 1977).  These  effects  would  be  more  evident 
during  the  short-term.  Long-term  effects  would  be  beneficial  as  replacement 
vegetation  starts  to  provide  adequate  thermal'  cover  and  increased  forage. 
Big  game  range  condition  should  change  from  poor  to  fair  on  the  2,290 
acres  manipulated. 

Less  than  10  percent  of  the  juniper  manipulation  would  occur  within  the 
antelope  ranges,  therefore  impacts  on  antelope  would  be  insignificant. 
Other  vegetation  manipulations  have  been  assessed  and  would  not  significantly 
affect  deer  and  antelope. 

Ten  reservoirs  would  increase  water  supplies  for  antelope  and  deer. 
These  projects  should  improve  distribution  of  the  herbivores  throughout 
the  area,  resulting  in  less  competition  between  domestic  and  wild  species. 

Other  Terrestrial  Wildlife.  Leaving  50  percent  of  the  annual  growth 
would  increase  understory  production  and  complexity  which  would  improve 
nesting  cover  and  increase  food  sources.  Light  to  moderate  grazing 
would  create  small-scale  environmental  diversity  in  terms  of  plant 
density,  composition,  height  and  litter,  which  would  benefit  bird  and 
mammal  species  habitat  diversity  (Weins  and  Dyer,  1975). 

Juniper  removal  would  modify  habitat  on  2,290  acres  (10  percent  of 
juniper  association).  Bird  and  associated  predator  populations  which 
are  dependent  on  juniper  would  be  reduced  40  to  50  percent  in  both  the 
short  and  long  term  in  the  project  area  (Hallowed,  1977,  1978,  1979; 
0'Meara,  1978;  and  Carothers  and  Johnson,  1975).  Ground  dweller  popu- 
lations would  increase  as  grasses  increase  following  juniper  removal. 
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The  proposed  water  developments  would  increase  non-game  habitat  and 
allow  expansion  of  summer  habitat  previously  unsuitable  because  of 
limited  or  no  water.  These  developments  would  not  be  expected  to  in- 
crease the  populations  in  excess  of  10  percent. 

Threatened  and  Endangered  Species.   Implementation  of  the  moderate  use 
alternative  would  not  affect  the  peregrine  falcon  or  bald  eagle  or  their 
habitat  because  livestock  are  physically  restricted  from  the  Mount  Dome 
roosts.  In  addition,  the  major  foraging  areas  for  both  species  are 
located  in  the  Klamath  Basin  Wildlife  refuges. 

Impacts  on  Recreation  Use 

Vegetation  manipulations  that  would  benefit  wildlife  populations,  es- 
pecially big  game  species,  would  increase  deer  and  antelope  sightseeing 
and  hunting  opportunities.  Installation  of  reservoirs  could  also  bene- 
fit waterfowl  sightseeing  and  hunting.   Improved  vegetation  condition 
and  increased  cover  would  encourage,  through  long  term  enhanced  visual 
quality,  a  slight  increase  in  visitor  use.  None  of  the  consequences  of 
the  moderate  use  alternative  would  be  significant  relative  to  the  area's 
present  use. 

Impacts  on  Cultural  Resources 

Cultural  sites,  whether  achaeological ,  historic,  or  in  some  cases  ethno- 
graphic, are  fragile  and  non-renewable  resources.  Physical  disturbance 
causes  an  irretrievable  loss  of  their  information  potential.  When  the 
context  of  a  site  is  destroyed,  the  most  important,  and  virtually  all 
scientific,  data  is  lost,  with  no  possibility  of  restoration.  Gradual 
degradation  over  a  period  of  years  will  eventually  result  in  severe 
cumulative  adverse  effects.  Sites  deteriorate  even  when  left  only  to 
natural  (non  human-induced)  circumstances.  The  introduction  of  novel 
elements  such  as  livestock  grazing  will  speed  up  the  physical  alteration 
of  cultural  sites  beyond  the  normal  rate  of  deterioration. 

Livestock  grazing  on  cultural  sites  results  in  changes  to  original 
condition.  Trampling  by  livestock  produces  three  measurable  impact 
types  to  archaeological  materials. 

Damage  to  Surface  Specimens  --  Hoof  pressure  on  brittle,  flaked- 
stone  implements  and  lithic  debitage  results  in  breakage,  chipping,  and 
alteration  of  the  original  specimens.  Such  occurrences  change  or  obscure 
original  information  about  typology,  chronology,  or  artifact  function, 
leading  to  variations  which  will  affect  the  statistics  and  interpretation 
of  the  impacted  assemblage.  In  places  where  livestock  concentrate,  such 
as  salt  licks,  along  fences,  or  at  watering  sources,  the  intensity  of 
the  damage  is  magnified  in  direct  proportion  to  the  number  of  animals 
present  and  the  length  of  occupation  (grazing  season). 

Changes  to  Spatial  Relationships  --  Livestock  (especially  cattle 
and  horses)  cause  lateral  movement  to  specimens,  displacing  their  original 
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orientation,  thereby  rendering  inter-site  activity  reconstruction  dif- 
ficult. Again,  the  disturbance  would  be  increased  exponentially  to  the 
number  of  animals  and  duration  of  impact.  Roney's  (1977)  experiments 
demonstrate  that  cumulative  impacts  could  lead  to  total  surface  rearrange- 
ment, effectively  destroying  anthropological  data. 

Disturbance  to  Subsurface  Deposits  --  By  repeatedly  following 
pathways  across  sites,  trampling  the  damp  soil  of  sites  around  water 
sources,  trampling  moist  or  sparsely  vegetated  sites  on  slopes,  or 
concentrating  frequently  on  a  particular  locale,  livestock  cause  erosion 
of  and  vertical  mixing  of  subsurface  artifacts  (chronological  information) 
and  the  lateral  site  pattern  is  disturbed.  The  disruption  of  subsurface 
deposits  destroys  significant  environmental  data,  faunal  specimens,  and 
datable  carbon  samples  associated  with  the  artifacts  at  various  levels. 

Adoption  of  the  moderate  use  alternative  would  benefit  the  protection 
and  preservation  of  cultural  sites  by  a  reduction  in  livestock  numbers, 
vegetation  allocation  (37%  decrease)  and  a  potential  increase  in  vegetation 
cover  compared  to  the  present  situation. 

Improvement  in  vegetation  cover  would  afford  some  protective  camouflage 
for  surface  artifacts  as  well  as  reduce  the  erosion  potential  of  sub- 
surface sites  and  sites  located  on  slopes. 

Reduction  of  wild  horse  populations  from  approximately  20  to  16  would 
reduce  trail -blazing  (trampling)  and  trampling  at  water- source  sites. 
This  has  been  a  source  of  archaeological  disturbance  increasing  in 
proportion  to  the  growth  of  wild  horse  herds. 

Impacts  on  Visual  Resources 

Visual  impacts  are  usually  the  result  of:  (1)  soil  being  moved  or 
disturbed;  (2)  disturbance  or  removal  of  vegetation;  (3)  introduction  of 
non-native  vegetation  types;  and  (4)  presence  of  structures.  Each  of 
these  actions  changes  or  introduces  forms,  lines,  colors,  and  textures 
which  often  appear  unnatural. 

In  the  long  term,  each  activity  proposed  as  part  of  vegetation  manipu- 
lation or  physical  projects  under  the  moderate  use  alternative  would 
meet  visual  resource  management  requirements  when  implementation  follows 
BLM  procedures  outlined  in  BLM  Manual  8400  (Appendix  K).  Activities 
meeting  these  requirements  are  considered  to  have  insignificant  environmental 
consequences. 

Short-term  impacts  resulting  from  construction  of  the  storage  tank, 
trough,  pipeline,  and  reservoirs  and  burning,  seed  drilling,  and  juniper 
handfelling  would  be  greater  than  long-term  impacts.  With  standard 
design  mitigation  included,  the  visual  resource  management  limits  would 
be  exceeded  in  Class  IV  areas  by  burning  and  bulldozing,  in  Class  II 
areas  by  reservoir  construction  and  juniper  felling,  and  in  Class  II 
areas  by  fence  and  reservoir  construction  and  juniper  felling  (Appendix 
K-5).  Other  activities,  although  possibly  having  higher  levels  of 
impacts  on  form,  line,  color,  and  texture,  would  maintain  the  same 
acceptability  rating  as  under  the  long-term  analysis. 
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Long  and  short-term  visual  consequences  of  reduced  livestock  forage 
allocations  and  grazing  treatments  would  be  insignificant. 

Impacts  on  Social  and  Economic  Condition 

The  potential  of  BLM's  management  of  the  Mount  Dome  allotments  to  affect 
the  livestock  operator's  incomes  was  anlayzed  by  estimating  the  dependency 
of  the  operator  on  livestock  income  and  the  dependency  of  that  income  on 
BLM  forage.  A  250  cow  herd  was  assumed  to  be  the  threshold  for  a  full- 
time  livestock  enterprise.  A  10  percent  forage  dependency  on  BLM 
forage  was  used  as  the  threshold  for  potentially  noticeable  impacts. 
Each  alternative  was  evaluated  for  each  operator  to  determine  whether  it 
exceeded  this  impact  threshold. 

The  number  of  operators  is  less  than  the  number  of  allotments  because 
some  operators  are  involved  in  more  than  one  allotment.  An  operator's 
dependency  was  based  on  the  total  of  all  of  his  Mount  Dome  allotments 
and  his  total  livstock  enterprise  feed  requirements. 

Based  on  a  brief  economic  analysis  and  the  low  dependency  of  the  livestock 
industry  on  BLM  lands  in  the  EIS  area,  it  has  been  determined  that  there 
would  be  no  significant  change  in  income  flows,  employment,  spending 
patterns,  population  migration,  and  community  services.  There  would 
also  be  no  major  direct  effects  to  the  ranching  sector. 

The  moderate  use  alternative  would  reduce  grazing  on  BLM  allotments  by 
37  percent  (5,441  AUMs  to  3,418  AUMs),  but  none  would  be  cancelled.  The 
forage  reduction  would  be  equal  to  about  169  head  of  cattle. 

The  two  sheep  operators  would  have  their  BLM  forage  allocations  reduced 
by  49  percent.  One  operator  would  not  be  significantly  affected.  The 
other  might  have  to  reduce  his  herd  by  20  percent.  Loss  of  forage 
supply  from  all  sources  for  this  operator  would  be  4  percent. 

The  10  small  cattle  operators  would  have  their  forage  allocations  reduced 
by  18  percent  overall.  One  operator  would  increase  his  forage  allocation 
by  32  percent,  another  by  122  percent.  The  others  would  have  their 
forage  allocations  reduced  by  10  to  59  percent.  None  of  these  changes 
would  have  a  noticeable  affect  on  the  operators'  incomes  due  to  the 
combination  of  other  income  sources  and  low  dependency  on  BLM  forage. 
Loss  of  forage  supply  from  all  sources  would  be  2  percent. 

The  three  medium  operators  would  receive  a  32-percent  reduction  in  BLM 
forage.  Reductions  by  operator  would  vary  from  24  percent  to  60  percent. 
Two  of  these  operators  would  not  be  noticeably  affected  by  these  reductions 
The  other  operator  would  have  to  reduce  his  herd  by  12  percent  (up  to 
54  animals).  Loss  of  forage  supply  from  all  sources  would  be  2  percent. 

The  four  large  operators  would  have  their  BLM  forage  allocation  reduced 
by  45  percent.  By  operator,  these  reductions  would  range  from  14  to  52 
percent.  Due  to  these  operators'  low  dependencies  on  their  Mount  Dome 
allotments,  these  reductions  would  not  have  a  noticeable  affect  on  their 
incomes.  Loss  of  forage  supply  from  all  sources  would  be  1  percent. 


3-14 


NO  ACTION  ALTERNATIVE 

Authorized  livestock  use  would  continue  at  the  level  leased  (5,441  AUMs) 
since  adjudication  in  1966.  Forage  allocated  for  big  game  animals  would 
continue  at  the  present  level  of  700  AUMs.  Big  game  and  wild  horse  con- 
sumption, however,  is  about  1,429  AUMs  annually.  Total  consumption  of 
annual  forage  production  would  be  72  percent. 

The  Tablelands  North  Management  Unit,  presently  under  a  rest  rotation 
system,  and  the  Tablelands  South  Management  Unit,  presently  under  a 
deferred  seasonal  grazing  system,  would  remain.  Additional  allotment 
management  plans  would  not  be  developed.  The  present  stocking  level, 
season  of  use,  and  spring  seasonal  grazing  turnout  dates  would  remain 
the  same. 

Existing  range  projects  would  be  maintained.  New  water  developments  or 
seedings  would  not  be  implemented. 

Impacts  on  Vegetation 

Under  the  no  action  alternative,  it  is  projected  that  present  trends 
would  continue  (Table  3-5).  Areas  in  a  stable  trend  would  remain  in 
their  present  condition.   In  the  long  term  (20  years),  areas  of  im- 
proving trend  or  declining  trend  would  move  one  condition  class  higher 
or  lower  respectively.  Areas  presently  in  poor  condition  and  declining 
trend  would  continue  to  decline  with  the  average  acre  per  AUM  ratio 
increasing  from  12  to  20. 

The  projection  of  ecological  condition  under  the  no  action  alternative 
is  based  on  the  continuation  of  present  average  use  which  is  less  than 
authorized  use.   If  all  operators  use  their  allotments  to  the  full  level 
authorized,  it  is  assumed  that,  on  those  allotments  in  particular  and 
cumulatively  over  public  grazing  lands,  there  would  be  an  additional 
decline  in  condition  and  forage  production. 

Present  trend  acreage  totals  for  each  condition  class  for  all  public 
grazing  lands  in  the  EIS  area  are  listed  in  Table  3-6. 

TABLE  3-6 
PRESENT  TREND  BY  ECOLOGICAL  CONDITION  CLASS  (IN  ACRES) 
TREND  CONDITION 

Good Fair Poor 

Improving  243  5247  1294 
Stable  903  6441  2453 
Declining  614     5686     6505 

Applying  these  present  trends  to  their  present  condition  classes  would 
result  in  the  projected  conditions  shown  in  Table  3-7. 

Although  acre-to-AUM  ratios  determined  by  the  Soil  Conservation  Service 
vary  between  ecological  sites  in  the  EIS  area,  the  range  between  the 
predominant  types  is  relatively  minor. 
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TABLE  3-7 
PRESENT  AND  FUTURE  ECOLOGICAL  VEGETATION  CONDITION 
AFTER  20  YEARS  UNDER  THE  NO  ACTION  ALTERNATIVE  (IN  ACRES) 


ALLOTMENT 


EXCELLENT  * 
FUTURE 


GOOD 

FUTURE   PRESENT 


FAIR 
FUTURE   PRESENT 


POOR 
FUTURE   PRESENT 


Rest  Seasonal 

Ericson,  Don        161 

Johnson,  Stanley 

Johnson,  Dal. /Hal. 

Loveness  Lumber 

Orahood 

Parsons/Rob.  I      

Sub  Total       161 

Deferred  Seasonal 


318 

106 

90 

514 


161 


90 


251 


10 

385 

663 

606 

0 

504 

534 

30 

- 

15 

42 

27 

160 

532 

405 

138 

434 

434 

5 

5 

- 

350 

1269 

919 

604 


2220 


2917 


1725 


Criss 

Porterfleld  R.  I 
Truax-Red  Rock 
Tablelands  -  S. 
Beck  Ranch  Inc. 

Sub  Total 

Continuous  Seasonal 


74 

786 
507 

1367 


74 


74 


- 

- 

452 

452 

2350 

3565 

1464 

249 

320 

- 

480 

800 

125 

1260 

515 

166 

125 

1783 

1181 

30 

2920 


6608 


4092 


1697 


Ericson,  Dave 

466 

251 

400 

635 

296 

276 

Farnam 

- 

- 

- 

- 

160 

160 

Hadan  Stock 

- 

- 

480 

480 

1036 

1036 

Johnson  Stock  Co. 

713 

103 

731 

1784 

1085 

642 

Langer 

571 

571 

638 

638 

589 

589 

Moore 

- 

- 

- 

- 

120 

120 

Parsons 

85 

189 

241 

356 

527 

308 

Parsons/Rob.  II 

- 

- 

510 

510 

— 

_ 

Porterfield  R.  II 

- 

- 

- 

- 

790 

790 

Schader 

669 

- 

486 

1208 

365 

312 

Sites 

- 

- 

360 

760 

400 

- 

Smith 

- 

- 

- 

- 

320 

320 

Sullivan 

- 

- 

152 

152 

198 

198 

Taylor 

139 

15 

- 

124 

437 

437 

Truax-Sheep  Mt. 

246 

246 

51 

295 

290 

46 

Sub  Total 

2889 

1375 

4049 

6942 

6613 

4398 

Rest  Rotation 

Tablelands  -  N. 

60 

60 

221 

1360 
1360 
6130 

60 

104 

104 

7677 

1604 

1604 

17,374 

1736 

1736 

15,358 

1596 

Sub  Total 

60 

1596 

Totals 

1760 

10,252 

*There  is  no  acreaj 

;e  presen 

tly  in 

excellent 

condition. 
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Using  ecological  site  average  acre-to-AUM  ratios  of  4  for  excellent,  6 
for  good,  10  for  fair,  12  for  poor,  and  20  for  declining  poor  condition, 
the  projected  forage  available  for  sustained  allocation  (50  percent  of 
total  annual  forage  production)  can  be  calculated.   In  the  long-term 
allocatable  annual  forage  production  would  decline  5  percent  from  4,799 
AUMs  to  4,579  AUMs. 

A  California  Department  of  Fish  and  Game  desired  increase  of  35  percent 
in  the  area  winter  deer  herd  would  create  an  additional  demand  of  416 
AUMs  or  a  4  percent  increase  over  present  total  livestock  and  big  game 
utilization.  This  increased  consumption  would  slightly  decrease  vege- 
tation ecological  condition  and  forage  production  compared  to  that 
predicted  for  the  existing  herd  size. 

Impacts  on  Soils 

Continued  overgrazing  on  some  allotments  and  consequent  reduction  in 
vegetation  and  litter  would  lead  to  long-term  increased  soil  erosion  and 
sediment  production.   In  general,  the  increases  would  be  insignificant. 
There  is  presently  inadequate  information  available  to  predict  the  time 
required  for  soil  erosion  to  become  locally  significant  or  to  quantify 
the  erosion  increase. 

Impacts  on  Water  Resources 

Declining  range  condition  and  reduced  vegetation  cover  have  the  potential 
to  increase  runoff  due  to  decreased  infiltration.  Bacteriological 
pathogens  from  livestock  would  continue  to  occur  in  surface  water  adjacent 
to  areas  of  use.  No  significant  changes  from  present  conditions  would 
be  expected. 

Impacts  on  Animals 

Livestock 

Because  of  present  forage  overal locations,  overall  condition  and  pro- 
duction of  vegetation  would  continue  to  decline.  A  long-term  decline  in 
forage  condition  and  production  could  reduce  livestock  health  and  pro- 
duction. These  effects  would  be  insignificant,  however,  because  of  the 
relatively  short  period  of  time  that  livestock  remain  on  public  grazing 
lands. 

Wild  Horses 

The  anticipated  continuing  decline  of  forage,  even  while  maintaining  the 
wild  horse  herd  size  at  20,  would  result  in  declining  health  of  the 
wild  horses.  Herd  vulnerability  due  to  disease,  extreme  weather,  or 
inbreeding  would  be  similar  to  the  impacts  discussed  under  the  moderate 
use  alternative.  Roundups  to  keep  the  herd  from  increasing  over  20 
would  be  required.   Injury  or  death  risk  to  horses  would  increase  during 
these  operations. 
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Wildlife 

Competition  by  cattle,  deer,  and  antelope  on  winter/spring  ranges  would 
continue.  Death  and  birth  rates  are  expected  to  increase  and  decrease 
respectively  as  vegetation  diversity  and  ecological  condition  class 
decrease.  Big  game  dependence  upon  private  forage  would  increase. 

Bird  species  diversity  would  decline  due  to  decreases  in  vegetation 
cover  and  structural  diversity.  Population  increases  would  be  expected 
to  occur  in  species  that  are  adapted  to  poor  condition  ranges  as  more 
suitable  habitat  becomes  available. 

Impacts  on  Cultural  Resources 

By  maintaining  the  existing  levels  of  livestock  grazing  and  wild  horse 
population,  the  present  unknown  but  measureable  rate  of  archaeological 
data  loss  would  continue.  The  long-term  cumulative  losses  of  cultural 
resources  and  the  irretrievable  commitment  of  the  cultural  data  base 
would  remain  at  their  present  rate  of  attrition. 

Impacts  on  Social  and  Economic  Conditions 

Domestic  livestock  use  of  BLM  public  grazing  land  in  the  Mount  Dome 
Planning  Unit  would  be  unchanged  in  this  alternative.  Livestock  use  and 
rancher  dependency  would  be  as  described  in  Chapter  2. 

PRIMITIVE  USE  ALTERNATIVE 

Under  the  primitive  use  alternative,  no  livestock  grazing  would  be 
authorized  on  public  grazing  lands.  The  wild  horse  herd  would  be 
allowed  to  increase  to  a  population  compatible  with  a  sound  ecological 
balance  on  its  present  range.  Based  on  the  concept  of  only  consuming 
half  of  the  yearly  forage  production,  the  maximum  herd  size  would  be 
about  47  animals.  One  hundred  four  miles  of  fencing  would  be  construc- 
ted around  public  land  parcels. 

Impacts  on  Vegetation 

Elimination  of  livestock  grazing  would  allow  increased  vigor,  increased 
litter  accumulation  and  reproduction  of  individual  plants  at  a  more 
rapid  rate  than  under  the  moderate  use  alternative.  A  potential  35 
percent  increase  in  the  deer  herd  which  uses  the  Mount  Dome  area  would 
have  a  minor  retarding  effect  on  the  vegetation  improvements  under  this 
alternative. 

The  vegetation  response  to  greatly  reduced  grazing  by  all  consumers 
would  be  highly  variable  due  to  differing  soil  capabilities,  vegetation 
associations,  weather  and  the  present  trend  away  from  or  toward  natural 
potential.  A  study  in  British  Columbia  found  that  it  took  40  years  with 
no  livestock  grazing  for  range  in  poor  condition  to  recover  through  fair 
to  good  condition  (McLean  and  Tisdale,  1972).  Robertson  (1971)  found 
that  denuded  sagebrush-grass  range  ungrazed  for  30  years  increased  60 
percent  in  vegetation  cover.  No  other  applicable  studies  in  areas 
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comparable  to  the  Mount  Dome  Juniper  Steppe  are  known.  By  using  pro- 
fessional judgment  of  Mount  Dome  soils  production  potential  and  by  using 
the  expected  vegetation  response  of  the  moderate  use  alternative  as  a 
guide,  the  expected  changes  in  allocatable  forage  due  to  the  implementa- 
tion of  the  primitive  use  alternative  are  shown  in  Tables  3-8  and  3-9. 
Long-term  allocatable  annual  forage  production  would  increase  47  percent 
from  4,799  AUMs  to  7,047  AUMs. 

Maintenance  of  the  existing  wildlife  facilities  and  BLM  boundary  fences 
would  have  insignificant  effects  on  vegetation.  The  EIS  area  is  designated 
open  range  by  the  county,  which  means  that  the  livestock  owner  is  not 
required  to  confine  his  livestock  by  fencing.  The  public  lands  would 
require  104  miles  of  fence  construction  to  prevent  trespass  mainly  on 
small  areas  interspersed  in  large  private  operations.   In  the  short  term 
there  would  be  104  acres  of  vegetation  removed  or  thinned  for  fence 
construction  but  in  the  long  term  the  area  would  recover  through  plant 
succession. 

Impacts  on  Soils 

Increased  vegetation  and  litter  would  reduce  soil  erosion  and  sediment 
production.  Because  of  the  existing  low  rates,  the  reduction  would  be 
insignificant. 

Impacts  on  Water  Resources 

Anticipated  increase  in  vegetation  density  would  result  in  reduced 
runoff  and  increased  infiltration.  The  absence  of  livestock  would 
decrease  consumptive  use  of  water.  The  impact  of  no  livestock  use  would 
be  minimal  because  evaporation  accounts  for  the  majority  of  surface 
water  loss. 

Livestock  watering  would  be  eliminated  as  a  beneficial  use  of  the  water 
resources.  Other  existing  beneficial  uses  would  not  be  affected  by  this 
alternative. 

Impacts  on  Animals 

Livestock 

There  would  be  no  authorized  livestock  grazing  under  the  primitive  use 
alternative. 

Wild  Horses 

Under  primitive  use  the  wild  horse  herd  would  be  allowed  to  increase 
until  big  game  and  wild  horse  forage  consumption  equaled  50  percent  of 
annual  forage  production.  Predicted  forage  production,  based  on  site 
potential,  would  support  approximately  47  horses  if  there  were  no  in- 
creased competition  from  big  game.  Under  apparent  present  reproduction 
rates,  the  horse  herd  would  increase  from  the  present  population  of  20 
to  47  in  five  to  six  years  (Table  2-8).  After  the  herd  reaches  the 
carrying  capacity  of  its  present  range,  additional  horses  would  be 
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TABLE  3-9 

PRESENT  AND  FUTURE  ECOLOGICAL  VEGETATION  CONDITION 
AFTER  20  YEARS  UNDER  THE  PRIMITIVE  ALTERNATIVE  (IN  ACRES) 


ALLOTMENT 


EXCELLENT         GOOD 
FUTURE  PRESENT   FUTURE   PRESENT 


FAIR 
FUTURE    PRESENT 


POOR 

FUTURE    PRESENT 


Rest  Seasonal 


Ericson,  Don     161 
Johnson,  Stanley  - 
Johnson,  Dal. /Hal. - 
Loveness  Lumber 
Orahood 
Parsons/Rob.  I    36 

Sub  Total    197 

Deferred  Seasonal 


385 
504 
15 
532 
434 
404 

2274 


161 


90 


251 


426 
30 
27 

138 
5 

679 


1305 


385 
504 
15 
532 
434 
350 


180 


2220 


240 


420 


606 
30 
27 

138 
5 

919 

1725 


Criss 

- 

- 

- 

- 

72 

- 

380 

452 

Porterfield  R.  I 

30 

- 

3458 

74 

151 

3565 

249 

249 

Truax-Red  Rock 

- 

- 

- 

- 

480 

- 

320 

800 

Tablelands  -  S. 

- 

- 

1260 

- 

- 

1260 

166 

166 

Beck  Ranch  Inc. 

- 

0 

1783 
6501 

- 

30 
733 

1783 
6608 

- 

30 

Sub  Total 

30 

74 

1115 

1697 

Continuous  Seasonal 

Ericson,  Dave 

_ 

_ 

886 

251 

276 

635 

— 

276 

Farnam 

- 

- 

- 

- 

- 

- 

160 

160 

Hadan  Stock 

- 

- 

480 

- 

944 

480 

92 

1036 

Johnson  Stock  Co. 

- 

- 

1887 

103 

602 

1784 

40 

642 

Langer 

229 

- 

980 

571 

589 

638 

- 

589 

Moore 

- 

- 

- 

- 

- 

- 

120 

120 

Parsons 

76 

- 

469 

189 

- 

356 

308 

308 

Parsons/Rob.  II 

- 

- 

510 

- 

- 

510 

- 

- 

Porterfield  R.  II  ■ 

- 

- 

- 

790 

- 

- 

790 

Schader 

- 

- 

1208 

- 

- 

1208 

312 

312 

Sites 

- 

- 

760 

- 

- 

760 

- 

- 

Smith 

- 

- 

- 

320 

320 

Sullivan 

- 

- 

152 

- 

198 

152 

- 

198 

Taylor 

- 

- 

139 

15 

355 

124 

82 

437 

Truax-Sheep  Mt. 

98 

403 

0 

443 
7914 

246 
1375 

46 
3800 

295 
6942 

- 

46 

Sub  Total 

1434 

4234 

Rest  Rotation 

Tablelands  -  N. 

60 

60 

690 

0 

0 
0 

1604 

1604 

18,293 

60 

60 

1760 

1596 
1596 

7434 

1604 

1604 

17,374 

1596 

Sub  Total 

1596 

Totals 

2969 

10,252 
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removed.  Consequences  resulting  from  removal  would  be  the  same  as 
di scribed  in  previous  alternatives. 

Increase  in  herd  size  would  improve  breeding  diversity  and  reduce  risk 
of  total  herd  loss  through  weather  or  disease  extremes. 

Wildlife 

Elimination  of  competitive  livestock  grazing  on  spring  and  early  summer 
ranges  would  provide  increased  deer  and  antelope  forage  availability  and 
diversity.  Short-term  increases  in  higher  nutritional  forage  would  be 
available  to  deer  and  antelope  recovering  from  winter  stresses.  These 
increases  would  benefit  pregnant  and  lactating  doe  of  both  species  and 
would  result  in  increases  in  birth  rates  and  fawn  and  kid  survival  and 
a  decrease  in  winter-spring  death  rates.  An  increase  in  allocatable 
forage  of  2,248  AUMs  would  occur  because  of  elimination  of  livestock 
grazing.  Increased  unconsumed  forage  would  result  in  increased  accumu- 
lation of  litter,  increased  plant  vigor,  and  reproduction  of  plants  at  a 
more  rapid  rate  than  alternatives  that  recommend  livestock  grazing. 
Habitat  condition  trends  on  22,813  acres  of  big  game  range  would  slowly 
change  to  stable  or  improving  but  no  changes  in  the  habitat  condition 
class  would  be  expected  in  the  20  year  long  term  period. 

There  would  be  beneficial  impacts  on  species  such  as  Brewer's  sparrows 
and  sage  sparrows,  which  are  associated  with  improved  plant  species 
diversity,  cover  and  height.  Reduction  in  suitable  habitat  would  affect 
species  such  as  horned  lark,  Belding's  ground  squirrel,  and  vesper 
sparrows  which  are  associated  with  poor  range  conditions.  An  increase 
in  species  populations  would  occur  during  both  the  short  term  and  long 
term  for  those  species  benefitting  from  improved  range  condition. 

Impacts  on  Recreation 

General  leisure  activities  such  as  hiking  and  backpacking  would  be  en- 
hanced by  the  primitive  use  alternative.  Where  wild  horses  are  allowed 
to  increase  in  number,  some  game  species  would  be  displaced.  This  would 
diminish  hunting  opportunities  for  big  game  in  the  wild  horse  areas. 

Impacts  on  Cultural  Resources 

This  alternative  would  benefit  cultural  resources,  for  the  most  part. 
Allowing  wild  horses  to  develop  to  their  own  biological  limits  would, 
however,  increasingly  degrade  archaeological  sites  along  wild  horse 
trails,  near  water  sources,  and  wherever  the  animals  congregate. 

The  elimination  of  livestock  grazing  would  benefit  archaeological  sites, 
through  an  increase  of  protective  vegetative  cover,  slowing  both  illicit 
collecting  and  dislocation  by  erosion.  Absence  of  livestock  trampling 
over  sites  and  artifacts  would  greatly  reduce  the  present  rate  of  attri- 
tion of  the  archaeological  data  base. 

Restricting  range  projects  would  reduce  the  need  for  site-specific 
mitigation. 
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Impacts  on  Social  and  Economic  Conditions 

The  reduction  of  livestock  production  would  be  equal  to  about  450  head 
of  cattle.  This  would  be  about  1  percent  of  the  beef  cattle  production 
in  Siskiyou  County.  None  of  the  ranches  would  become  inoperable. 

The  loss  of  forage  for  sheep  would  be  noticeable  to  one  operator  but  not 
the  other.  The  effect  on  the  first  operator  would  be  about  a  35-percent 
reduction  in  herd  size  to  accommodate  the  loss  of  forage.  Both  operators 
would  still  have  forage  during  seasons  of  the  year  they  now  graze  on 
public  lands  in  the  EIS  area. 

None  of  the  small  cattle  operators  would  be  seriously  impacted  by  the 
loss  of  BLM  forage.  The  forage  lost  would  be  about  12  percent  of  their 
present  total  consumption  from  all  sources.  The  effect  of  this  loss 
would  be  cushioned  by  the  fact  that  these  operators  are  probably  only 
partially  dependent  upon  their  livestock  income. 

The  medium  operators  would  lose  about  8  percent  of  their  total  forage 
supply.  One  operator  would  be  noticeably  affected,  possibly  having  to 
reduce  his  herd  by  as  much  as  30  percent  to  adjust  to  the  reduction  in 
his  spring  and  fall  forage  supply. 

The  large  operators  would  be  the  least  affected  of  any  of  the  groups 
because  they  are  less  dependent  upon  these  allotments  for  their  total 
forage  supply.  These  operators  would  lose  3  percent  of  their  total 
forage  and  would  not  be  noticeably  affected. 

LIMITED  USE  ALTERNATIVE 

Under  the  limited  use  alternative,  92  percent  (4,411  AUMs)  of  the  present 
allocatable  forage  would  be  allocated  to  big  game  and  wild  horses.  The 
remaining  8  percent  of  forage  (350  AUMs)  would  be  allocated  to  livestock 
grazing.   It  is  considered  unlikely  that  allotments  with  six  or  fewer 
AUMs  authorized  for  livestock  would  be  used. 

Impacts  on  Vegetation 

The  limited  livestock  grazing  would  allow  increased  plant  vigor,  litter 
accumulation  and  reproduction  at  a  more  rapid  rate  than  for  the  moderate 
use  alternative  but  not  quite  as  rapid  as  for  the  primitive  use  alterna- 
tive. Allocatable  forage  would  increase  52  percent  from  the  present 
4,799  AUMs  to  7,229  AUMs  as  calculated  from  SCS  initial  stocking  rate 
guidelines  (Tables  3-10  and  3-11). 

The  vegetation  manipulations,  except  for  juniper  bulldozing  and  seeding 

and  range  projects  as  proposed  in  the  moderate  use  alternative  would 

also  be  implemented  under  limited  use  and  contribute  to  increased  production 

Vegetation  effects  associated  with  these  activities  would  be  the  same  as 
under  the  moderate  use  alternative. 
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TABLE  3-11 

PRESENT  AND  FUTURE  ECOLOGICAL  VEGETATION  CONDITION 
AFTER  20  YEARS  UNDER  THE  LIMITED  ALTERNATIVE  (IN  ACRES) 


ALLOTMENT 


EXCELLENT         GOOD 
FUTURE  PRESENT   FUTURE   PRESENT 


FAIR 
FUTURE    PRESENT 


POOR 

FUTURE   PRESENT 


Rest  Seasonal 


Ericson,  Don     161 
Johnson,  Stanley 
Johnson,  Dal. /Hal. - 
Loveness  Lumber   - 
Orahood 
Parsons/Rob.  I    23 


385 

161 

606 

385 

- 

606 

504 

- 

30 

504 

- 

30 

15 

- 

27 

15 

- 

27 

532 

- 

138 

532 

- 

138 

434 

- 

5 

434 

- 

5 

417 

90 

679 

350 

240 

919 

Sub  Total 


184 


2287 


251 


1485 


2220 


240 


1725 


Deferred  Seasonal 


Criss 

- 

- 

- 

- 

72 

- 

380 

452 

Porterfield  R.  I 

19 

- 

3620 

74 

249 

3565 

- 

249 

Truax-Red  Rock 

- 

- 

- 

- 

480 

- 

320 

800 

Tablelands  -  S. 

- 

- 

1260 

- 

166 

1260 

- 

166 

Beck  Ranch  Inc. 

- 

0 

1783 
6663 

- 

30 

1783 
6608 

- 

30 

Sub  Total 

19 

74 

997 

700 

1697 

Continuous  Seasonal 

Ericson,  Dave 

_ 

_ 

886 

251 

276 

635 

_ 

276 

Farnam 

- 

- 

- 

- 

160 

- 

- 

160 

Hadan  Stock 

- 

- 

480 

- 

1036 

480 

- 

1036 

Johnson  Stock  Co. 

- 

- 

1887 

103 

602 

1784 

40 

642 

Langer 

143 

- 

1066 

571 

589 

638 

- 

589 

Moore 

- 

- 

- 

- 

- 

- 

120 

120 

Parsons 

47 

- 

498 

189 

308 

356 

- 

308 

Parsons/Rob.  II 

- 

- 

510 

- 

- 

510 

- 

- 

Porterfield  R.  II 

- 

- 

- 

790 

- 

- 

790 

Schader 

- 

- 

1208 

- 

312 

1208 

- 

312 

Sites 

- 

- 

760 

- 

- 

760 

- 

- 

Smith 

- 

- 

- 

320 

320 

Sullivan 

- 

- 

152 

- 

198 

152 

- 

198 

Taylor 

- 

- 

139 

15 

437 

124 

437 

Truax-Sheep  Mt. 

61 
251 

— 

480 
8066 

246 
1375 

46 
4754 

295 
6942 

- 

46 

Sub  Total 

480 

4398 

Rest  Rotation 

Tablelands  -  N. 

60 
60 

514 

0 
0 

0 

1604 

1604 

18,620 

60 

60 

1760 

1596 
1596 
8832 

1604 

1604 

17,374 

1596 

Sub  Total 

1596 

Totals 

1420 

10,252 
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Impacts  on  Soils 

Consequences  would  be  the  same  as  under  the  moderate  use  alternative. 
However,  there  would  be  no  seedings  to  reduce  erosion  from  390  acres  of 
vegetation  manipulation. 

Impacts  on  Water 

Consequences  of  this  alternative  would  be  the  same  as  under  the  moderate 
use  alternative. 

Impacts  on  Animals 

Livestock 

Livestock  reductions  would  be  greater  under  limited  use  (-93%)  than 
under  moderate  use  (-37%).  Consequences  of  the  reductions  for  remaining 
livestock  would  be  similar  under  both  alternatives. 

Because  all  livestock  grazing  would  be  under  a  continuous  seasonal 
treatment,  no  rest  seasonal  substitute  feeding  would  be  required. 
Allotments  with  six  or  fewer  livestock  AUMs  would  probably  not  be  used 
because  of  marginal  economic  efficiency. 

Wild  Horses 

Consequences  to  wild  horses  of  the  limited  use  alternative  would  be  the 
same  as  under  the  moderate  use  alternative,  although  their  habitat 
condition  would  not  decline  as  much  because  of  reduced  livestock  competition. 

Wildlife 

The  impacts  of  the  alternative  would  not  vary  significantly  from  those 
of  the  primitive  use  alternative. 

Impacts  on  Recreation 

The  limited  use  alternative  would  have  essentially  the  same  impacts  upon 
recreation  resources  as  the  moderate  use  alternative. 

Impacts  on  Cultural  Resources 

Reduction  in  livestock  numbers  would  have  a  beneficial  impact  on  archaeo- 
logical resources,  resulting  from  less  trampling  of  artifacts.  The 
balance  of  effects  of  this  alternative  would  not  significantly  differ 
from  the  moderate  use  alternative. 

Impacts  on  Social  and  Economic  Conditions 

This  alternative  would  authorize  381  AUMs  for  livestock  consumption 
which  would  be  a  93-percent  reduction  in  authorized  use.  Eleven  of  the 
present  25  allotments  would  be  cancelled.  The  remaining  allotments 
would  be  reduced  by  at  least  75  percent.  The  largest  remaining  allotment 
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would  be  authorized  69  AUMs.  The  reductions  on  all  of  these  allotments 
would  be  so  severe  that  most  would  be  inoperable.  In  most  cases  the 
economic  impacts  would  be  the  same  as  for  the  primitive  use  alternative. 
The  reduction  in  authorized  livestock  use  would  be  equivalent  to  reducing 
beef  production  by  421  head  of  cattle. 

The  two  sheep  operators  would  have  their  allocation  reduced  by  91  percent. 
Although  neither  of  the  operators'  allotments  would  be  cancelled,  one 
would  be  inoperable  due  to  insufficient  AUMs. 

Of  the  nine  small  operators  allotments  three  would  be  cancelled.  The 
largest  remaining  allotment  would  be  the  27  AUMs.  Overall,  these 
operators  would  have  their  forage  allocation  reduced  by  93  percent.   In 
general,  reductions  of  this  scale  would  require  that  the  BLM  lands  be 
stocked  and  managed  separately  from  the  adjacent  private  lands.  This 
expense  would  probably  not  be  justified  for  most  of  the  remaining 
operators  and  they  would  not  use  the  forage  allocated  to  them. 

None  of  the  three  medium  operators  would  have  their  allotments  can- 
celled. However,  an  overall  97-percent  reduction  in  livestock  forage 
would  probably  cause  all  three  operators  to  cease  using  these  allotments. 

The  four  large  operators  would  have  their  forage  allocation  reduced  by 
92  percent.  One  operator's  grazing  would  be  effectively  terminated  by 
a  1-AUM  allocation.  The  other  three  operators'  seven  allotments  would 
be  reduced  to  one  effectively  terminated  and  six  marginally  operable. 

EXCLUSIVE  USE  ALTERNATIVE 

In  each  alternative,  except  the  no  action  alternative,  allocation  of 
forage  would  be  restricted  to  50  percent  of  suitable  forage.  The  exclusive 
use  alternative  would  maximize  livestock  grazing  by  allocating  all  of 
this  50  percent  of  suitable  current-year  forage  production  to  livestock. 
Although  present  or  future  big  game  populations  would  not  be  allocated 
forage  under  this  alternative,  their  consumption  would  continue.  Actual 
consumption  of  suitable  forage  would  be  63  percent  when  present  big  game 
populations  are  included.  This  would  leave  only  the  remaining  37  percent 
of  forage  for  watershed  cover  and  other  non-consumptive  uses.  Wild 
horses  would  be  removed  from  the  leased  public  land.  The  same  grazing 
treatments  and  vegetative  manipulations  as  proposed  in  the  moderate  use 
alternative  would  be  implemented. 

Impacts  on  Vegetation 

There  is  inadequate  information  to  directly  predict  the  vegetation 
response  to  this  alternative,  but  an  approximate  overall  response  can  be 
inferred  from  the  previously  described  predicted  responses  of  the 
moderate  use  alternative  (50%  forage  utilization)  and  the  no  action  al- 
ternative (70%  average  forage  utilization). 

Studies  have  shown  that  60  percent  of  annual  plant  growth  and  more  can 
be  removed  from  some  species  without  interf erring  with  the  future  normal 
growth  and  vigor  of  the  plant  (Hormay,  1970).  It  is  therefore  anticipated 
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that  the  63  percent  utilization  rate  under  this  exclusive  use  alternative, 
together  with  the  beneficial  effects  of  implementing  rest  seasonal  and 
deferred  seasonal  treatments  on  selected  allotments,  would  bring  the 
plant  communities  into  a  stable  trend,  with  present  range  ecological 
conditions  reflecting  no  apparent  change  (Tables  3-12  and  3-13).  On  the 
1700  acres  where  juniper  would  be  removed,  trend  would  change  to  improving. 

The  most  noticeable  effect  of  this  exclusive  use  alternative  compared  to 
the  no  action  alternative  would  be  the  more  even  distribution  of  livestock 
use  and  consequent  vegetation  response  throughout  the  public  grazing 
lands  on  individual  allotments.  The  cumulative  effect  of  this  alterna- 
tive would  be  of  much  smaller  magnitude.  Additional  forage  would  also 
be  provided  through  proposed  vegetation  manipulations  and  seedings 
(Table  3-12). 

Intensive  use  of  an  area  under  this  exclusive  use  alternative  would  be 

marked  by  a  disappearance  of  some  preferred  plants  or  of  those  physiologically 

less  resistant  to  grazing.  Less  preferred  or  more  resistant  plants  may 

survive  and  replace  the  removed  vegetation  (Stoddard,  Smith  and  Box, 

1975).  This  would  eventually  lead  to  change  in  the  composition  and 

density  of  native  plant  species  on  a  particular  ecological  site. 

Based  on  the  expected  long  term  change  in  ecological  condition,  total 
forage  production  would  increase  by  6  percent.  Without  the  planned 
vegetation  manipulation,  the  production  would  remain  approximately  the 
same  as  at  present. 

Impacts  on  Soil 

Consequences  due  to  range  projects  and  vegetation  manipulation  would  be 
the  same  as  under  the  moderate  use  alternative.  Because  vegetation 
would  generally  remain  in  its  present  condition  under  this  alternative, 
soil  erosion  and  sediment  production  rates  would  remain  about  the  same. 

Impacts  on  Water 

The  implementation  phase  of  vegetation  manipulation  would  increase  run- 
off on  7  percent  of  the  public  lands  until  revegetation  occurs.  Long- 
term  responses  to  this  alternative  would  approximate  existing  conditions. 

Impacts  on  Animals 

Livestock 

Livestock  reductions  would  be  less  under  exclusive  use  than  under  mod- 
erate use.  Consequences  of  the  reductions  would  be  similar. 

Wild  Horses 

Under  this  alternative,  all  wild  horses  would  be  removed  from  public 
grazing  lands  in  the  Mount  Dome  Planning  Unit.  Consequences  to  indivi- 
dual horses  include  relocation  and  chance  of  injury  or  death  during 
collection. 
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TABLE  3-13 

PRESENT  AND  FUTURE  ECOLOGICAL  VEGETATION  CONDITION 
AFTER  20  YEARS  UNDER  THE  EXCLUSIVE  ALTERNATIVE  (IN  ACRES) 


ALLOTMENT 


GOOD 

FUTURE   PRESENT 


FAIR 

FUTURE    PRESENT 


POOR 
FUTURE    PRESENT 


Rest  Seasonal 


Ericson,  Don 
Johnson,  Stanley 
Johnson,  Dal. /Hal. 
Loveness  Lumber 
Orahood 
Parsons/Rob.  I 

Sub  Total 


161 

161 

565 

385 

426 

606 

- 

- 

504 

504 

30 

30 

- 

- 

15 

15 

27 

27 

- 

- 

532 

532 

138 

138 

- 

- 

434 

434 

5 

5 

90 

90 

350 

350 

679 

919 

251 


251 


2400 


2220 


1305 


1725 


Deferred  Seasonal 


Criss 

Porterfield  R.  I 
Truax-Red  Rock 
Tablelands  -  S. 
Beck  Ranch  Inc. 

Sub  Total 


225 


225 


74 


74 


- 

- 

72 

452 

3663 

3565 

- 

249 

- 

- 

480 

800 

1426 

1260 

- 

166 

1783 

1783 

30 

30 

6872 


6608 


582 


1697 


Continuous  Seasonal 


Ericson,  Dave 

Farnam 

Hadan  Stock 

Johnson  Stock  Co. 

Langer 

Moore 

Parsons 

Parsons/Rob.  II 

Porterfield  R.  II 

Schader 

Sites 

Smith 

Sullivan 

Taylor 

Truax-Sheep  Mt. 

Sub  Total 


251 

251 

635 

635 

276 

276 

- 

- 

160 

- 

- 

160 

- 

- 

572 

480 

944 

1036 

103 

103 

1784 

1784 

602 

642 

571 

571 

638 

638 

589 

589 

- 

- 

- 

- 

120 

120 

189 

189 

664 

356 

— 

308 

- 

- 

510 

510 

- 

- 

- 

- 

- 

- 

790 

790 

- 

- 

1520 

1208 

- 

312 

- 

- 

760 

760 

- 

- 

- 

- 

- 

- 

320 

320 

- 

- 

152 

152 

198 

198 

15 

15 

206 

124 

355 

437 

246 

246 

295 

295 

46 

46 

1375 


1375 


7896 


6942 


4240 


4398 


Rest  Rotation 


Tablelands  -  N. 
Sub  Total 
Totals 


60 


60 


1,191 


60 


60 


1604 


1604 


1604 


1604 


1,760    18,772    17,374 


Future  condition  totals  are  less  than  present 
of  proposed  seedings  that  would  be  considered 


1596 


1596 


1596 


1596 


7,723    10,252 


condition  totals  because  of  980  acres 
in  a  different  category. 
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The  effect  in  general  would  be  the  elimination  of  one  isolated  wild 
horse  herd  with  no  known  distinct  characteristics.  The  consequences  of 
loss  of  this  herd  to  wild  horse  preservation  in  general  is  unknown. 

Wildlife 

Under  the  exclusive  use  alternative,  cattle  would  be  allocated  all  of 
the  allocatable  forage  (4,799  AUMs). 

Together  with  the  unallocated  big  game  consumption,  this  would  result  in 
use  of  approximately  63  percent  of  current  annual  growth.  Although  this 
alternative  would  stabilize  the  ecological  condition  of  grazing  units 
through  more  even  distribution  of  competing  livestock,  continued  declines 
in  big  game  forage  availability  are  expected  to  occur  on  37,595  acres  of 
big  game  range.  On  allotments  with  present  utilization  rates  above  63 
percent,  reducing  use  to  the  63  percent  level  would  slow  declines  in  key 
forage  availability. 

Allotments  with  present  utilization  rates  below  63  percent  would  be  in- 
creased to  the  63  percent  level.  This  increase  is  expected  to  cause 
increased  rates  of  decline  in  deer  forage  availability.  On  the  average 
on  all  public  grazing  lands,  declines  in  forage  availability  and  increases 
in  mortality  and  crop  depredation  would  continue,  although  not  as  rapidly 
as  under  the  no  action  alternative. 

Impacts  on  Recreation 

Impacts  on  the  recreation  environment  under  the  exclusive  use  alterna- 
tive would  be  essentially  the  same  as  the  impacts  identified  under  the 
moderate  use  alternative.  This  action  would  at  the  same  time  further 
enhance  hunting  and  wildlife  observation  opportunities  where  competition 
for  forage  from  horses  would  no  longer  be  a  limiting  factor  to  wildlife. 

Impacts  on  Cultural  Resources 

Adverse  impacts  on  cultural  resources  related  to  livestock  numbers  would 
be  similar  to  the  preferred  or  no  action  alternatives.  A  measureable, 
but  as  yet  undetermined,  accumulative  attrition  of  archaeological  data 
would  occur,  similar  to  the  present  situation.  Removal  of  wild  horse 
herds  would  eliminate  trampling  of  archaeological  materials  by  these 
animals. 

Impacts  on  Social  and  Economic  Conditions 

This  alternative  would  reduce  total  forage  allocated  to  livestock  by  12 
percent.  This  would  be  equivalent  to  reducing  beef  production  by  54 
head.  Seven  of  the  20  operators  would  be  allocated  increased  forage. 
No  allotments  would  be  cancelled. 

The  two  sheep  operators  would  have  an  overall  livestock  forage  alloca- 
tion reduction  of  28  percent.  For  one  of  them  the  reduction  would  not 
be  noticeable.  For  the  other,  the  forage  loss  could  cause  a  15-percent 
reduction  in  the  size  of  his  herd. 
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Forage  allocated  to  small  cattle  operators  would  be  increased  by  9 
percent.  The  change  in  forage  allocation  by  individual  operators  in 
this  group  would  range  from  +175  to  -50  percent.  These  changes  would 
not  noticeably  affect  these  operators  because  of  their  low  dependence  on 
public  lands  for  forage  and  the  small  scale  of  their  livestock  operations. 

Medium  operators  would  have  no  major  change  in  forage  allocation, 
although  individual  allotments  would  be  increased  or  decreased.  None  of 
the  medium  size  operators  would  be  noticeably  affected. 

The  large  operators  would  have  their  forage  allocation  reduced  by  24 
percent.  One  operator  would  receive  a  12  percent  increase  in  forage 
allocation.  The  other  large  operators  would  have  their  forage  alloca- 
tions reduced  by  11  to  38  percent.  None  of  these  changes  would  be 
noticeable  due  to  the  operators'  low  dependence  upon  these  allotments. 

MITIGATION 

All  mitigation  proposed  is  described  in  Chapter  1  as  part  of  the  alternatives 
under  "Standard  Operating  Procedures  for  Proposal  Implementation"  and  in 
the  beginning  of  this  Chapter  under  "Assumptions  and  Analysis  Guidelines". 

ADVERSE  ENVIRONMENTAL  EFFECTS  WHICH  CANNOT  BE  AVOIDED 

Unavoidable  adverse  environmental  consequences  are  those  remaining  after 
application  of  standard  operating  procedures  and  site-specific  design 
measures  to  mitigate  anticipated  negative  effects.  Except  for  the 
possible  loss  of  the  wild  horse  herd,  none  of  these  unavoidable  effects 
are  considered  significant  in  terms  of  exceeding  a  threshold  during  the 
long  term  in  the  EIS  area.  The  unavoidable  consequences  considered  to 
be  of  greatest  relative  importance  include  the  following. 

Under  all  alternatives  except  primitive  use  and  no  action,  there 
would  be  a  short-term  reduction  in  wildlife  habitat  due  to  vegetation 
manipulation.  The  wild  horse  herd  would  be  eliminated  or  reduced 
in  size. 

Under  all  alternatives  except  no  action,  economic  and  management 
adjustments  would  be  required  of  operators  due  to  reduction  or 
elimination  of  livestock  use.  Adverse  effects  on  individual  operators 
range  from  usually  inconsequential  to  occassional ly  moderate, 
depending  on  the  alternative  implemented.  Under  the  primitive  use 
alternative  all  livestock  use  would  be  eliminated  on  public  lands. 
Overall  economic  consequences  under  any  of  the  alternatives  would 
be  minor  because  of  the  low  dependency  on  public  grazing  lands  in 
the  EIS  area. 

Under  the  no  action  alternative,  there  would  be  a  5-percent  long- 
term  loss  in  forage  available  for  consumption  by  wildlife,  wild 
horses,  and  livestock.  Losses  of  cultural  resources  would  continue 
at  present  rates,  so  that  irretrievable  losses  would  be  greater  in 
the  long-term. 
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RELATIONSHIP  BETWEEN  SHORT-TERM  USES  OF  MAN'S  ENVIRONMENT  AND  THE 
MAINTENANCE  AND  ENHANCEMENT  OF  LONG-TERM  PRODUCTIVITY 

Each  of  the  five  alternatives  involves  a  different  relationship  between 
short-term  and  long-term  use  of  the  environment.  The  major  differences 
result  from  the  relative  importance  of  the  components  of  each  alternative. 
The  effects  of  these  components  are: 

--Reduced  livestock  utilization  through  reduced  allocations  and 
treatments—The  short-term  reductions  would  require  economic  and 
management  adjustments  by  operators.  Long-term  effects  include 
improved  ecological  condition  classes  and  increasing  forage  production, 
with  potential  increased  allocations  for  livestock  and  wildlife. 

--Vegetation  manipulation  and  project  construction—These  activities 
cause  short-term  disruptions  in  wildlife,  wild  horses,  and  recreation 
and  visual  resource  use.   Long-term  effects  include  better  animal 
distribution,  increased  vegetation  quality,  and  sustained  forage 
production,  with  associated  potential  increased  consumption  by 
wildlife  and  livestock. 

IRREVERSIBLE  OR  IRRETRIEVABLE  COMMITMENTS  OF  RESOURCES 


Irreversible  and  irretrievable  commitments  of  resources  resulting  from 
implementation  of  the  alternatives  are   described  below.  The  term 
"irreversible"  refers  to  use  that  which  is  incapable  of  being  reversed. 
Once  initiated,  use  would  continue.  The  term  "irretrievable"  means 
essentially  irrecoverable  or  not  reasonably  retrievable.  Once  used,  the 
resource  would  not  be  readily  replaceable. 

Under  the  limited  use,  moderate  use  and  exclusive  use  alternatives, 
vegetation  manipulation  and  project  construction  would  involve  the 
following  commitments: 

--Energy  and  labor  expended  for  projects  would  be  irretrievable. 

--Vegetation  manipulations  would  cause  the  irretrievable  loss  of 
2680  acres  of  juniper-associated  vegetation.  The  loss  would  not  be 
irreversible  because,  without  further  management,  the  juniper  would 
return. 

--With  certainty  under  the  exclusive  use  alternative  and  possibly 
under  the  moderate  use,  limited  use,  and  no  action  alternatives, 
there  would  be  an  irreversible  and  irretrievable  loss  of  the  existing 
wild  horse  herd  and  its  associated  characteristics.  Loss  of  a  wild 
horse  herd  in  general,  however,  would  not  be  irreversible  as  wild 
horses  from  other  sources  could  be  reintroduced. 

--Under  all  alternatives  except  no  action,  there  would  be  a  short- 
term  irretreivable  loss  of  forage  available  for  livestock  consump- 
tion. 
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Prehistoric  and  historic  cultural  resources  are  fragile  and  non-renewable, 
Any  loss,  whether  inadvertent  through  natural  processes  or  planned  (such 
as  salvage  excavation),  constitutes  an  irretrievable  commitment  of  the 
resource.  Breakage,  illicit  collecting,  and  disassociation  of  artifacts 
through  erosion  or  trampling  would  constitute  a  loss  in  the  present 
archaeological  data  base  which  is  not  retrievable. 

ENERGY  REQUIREMENTS  AND  CONSERVATION  POTENTIAL  OF  ALTERNATIVES 

Increased  energy  consumption  would  result  during  the  short-term  period. 
Vegetation  manipulation  and  range  projects  would  require  use  of  power- 
driven  equipment  and  extensive  transportation  of  labor.  Alternatives 
with  more  intensive  long-term  monitoring  of  range  condition  would 
require  increased  energy  use  in  transportation  of  observers.  Operators 
who  provide  substitute  feed  to  compensate  for  reduced  public  grazing 
forage  allocations  may  use  more  energy-intensive  sources.  Long-term 
available  forage  increase  on  public  lands,  however,  may  tend  to  offset 
initial  allocation  cuts.  There  are  no  known  studies  available  to  guide 
quantification  of  the  energy  requirements  described  above. 


3-35 


-a 
a> 
+-> 

03 

O) 

DC    qj 
o 

>>    E 

r—     QJ 

+->  -I- 

O  S- 

CD  CU 

S-  CL| 

■r-  X 

Q  LiJ 


CO 

DC 
UJ 

a: 
<=C 

D_ 
UJ 
DC 

CL. 


o 
o 


2D 

o- 

Q 

I— 
CO 


QJ 

CD 

E 

05 

S- 

+-) 

e  e 

QJ  •■- 

E 

e 

QJ    >, 

0 

cn-O 

•1 — 

03    13 

+-> 

E   4-> 

03 

03    00 

O 

2: 

3 

O) 

"O 

QJ  +-> 

UJ 

E    03 

03    =5 

cd  -a 

03 

co  s- 

CQ  CD 

CO 

s- 

03 
CD 

00  C\J 

03  ^~- 

ai  2: 
>>— 1 

CQ     00 

C\J S- 

03 
*— -+->    0J 

2:  00  >, 
_j  -i- 
cQi —  co 

03 

4->    CJ  21 

to  qj 1 

•1-  CLCQ 
E  CO 

o 

•1-  a>  e 
+->  a  03 

03    S_ 

>  zs 
s-  o 
qj  to   e 

00    QJ  JZ 

ca  u 
o        qj 

O  r-   (— 
03 

CJ  S-  QJ 
CD  13  CD 
E  4->  E 
03    03     03 

ac  ^1  dc 


CD 


a 


to 

00     S- 

s-  03 
03  qj 
cu  >, 

CNJ 


_1   CQ 
CO 

+J 
i-     00 

O)  'i- 


o 

e 
o 
o 


S- 

03 

CU 

>•> 

to 

s_ 

n— 

03 

QJ                   00 

*■ N. 

>>           s- 

21 

00            03 

_l 

CO    s-  +->    CU 

CQ 

03    00    >, 

^ *• 

^-~«  CU  t- 

2:  >,  cdo 

+-> 

_l        0 1— 

00 

CQ  *£>  1— 

•  1 — 

— -           O  4-> 

CD 

+->    CL  to 

O 

4->    00    O  •!- 

p— 

00  •■—    S-    CD 

O 

•1-     CDJZ    O 

•r— 

CD   O    +->  r— 

CQ 

O  1—     C     O 

1—     O  <C    CU 

CU 

O     CL           03 

M- 

CU    O    E  JZ 

•^ 

(O    S-    3    U 

1 — 

m  aj  c 

-D 

0  +->   00  <C 

1 — 

S-    E    ZS 

•1— 

<<2     1 

3 

>> 

X> 

Z$ 

-M 

to 

CU 

4-> 

03 

ZJ 

>1 

•O 

CD 

03 

O 

S-     00 

r— 

>>  CD  U 

O 

S-         -i- 

a. 

4->    S-    E 

0 

00    03    O 

s_ 

QJ    CU    E 

JZ 

S-    >>  O 

+-> 

O      1      U 

E 

U_    CU    CU 

«C 

> 

CO  •!-    E 

< 

CQ  U_  t- 

CQ 

j* 

0 

0 

4-> 

to 

CU 

> 

00 

•1 — 

CU 

—J 

0 

"O 

to 

Z$ 

E 

a 

0 

+J 

03 

•1— 

to 

E 

E 

CU 

CU 

E 

O 

ac 

E 

E 

O 

E 

03 

E 

•1 — 

O 

1— 

CU 

CD 

4-> 

a 

03 

— 

•1— 

03 

cu 

S- 

to 

+-> 

0 

Z5 

00 

CU 

•1 — 

4-> 

< 

CD 

0 

1 — 

CU 

0 

zs 

> 

CO 

CJ) 

CU 


03 


E 

03 

E 

CU 

4-> 

+-> 

+-> 

QJ 

03 

00 

O 

E 

CQ 

>> 

S- 

n3 

03 

CO 

s: 

-a 

CQ 

1— 

JxZ. 

03 

CU 

S_ 

E 

1— 

03 

O 

03 

1— 

Q 

Q 

CJ 

to 

S- 

to   00 

03   00 

S-  s- 

QJ    S- 

03  03 

>,  03 

QJ    QJ 

QJ 

>>  >> 

CO     >> 

cd  r-« 

^— »LT) 
CO 

^ — k« — . 

CD"-* 

s:  s 

co  2: 

_i  __i 

ZD  —1 

CD  CD 

CQ 

■*>~''%*S 

N^_*» 

S- 

00 

+->    S- 

0  s- 

s- 

00    QJ 

+->  0 

03 

•1-    CD 

03  4-> 

CU 

E    03 

E    03 

>, 

O     E 

•1-    E 

■r-    03 

-O    'I- 

^d- 

■m  s: 

s-  -0 

03 

O    %- 

- — * 

>    03 

O    O 

2: 

S-    QJ 

CJ>    O 

_J 

QJ    S. 

^CJ> 

CQ 

to  ■=£ 

S- 

V 

E 

0  >— 

O    QJ 

■i->  03 

+-> 

CJ)    0 

•1 —   *r— 

00 

s- 

-0  s- 

•1— 

QJ    Zi 

UJ    O 

E 

CD  O 

■*-> 

03 

E    OO 

CO  -r- 

+-> 

03    QJ 

1— 1   -O 

O 

a;  cc 

UJ  UJ 

CD 

to 

00     S- 

S_    03 

03    QJ 

to 

OJ    >, 

00     S- 

>^ 

S-   03 

CO 

03    QJ 

CM 

00    QJ    >> 

^s 

03          <vi- 

00   00 

2:  —1 

QJ  CO 

S-    S- 

_J  CQ 

>,        --- 

03    03 

CD  — - 

'"NtO 

QJ    QJ 

V 

^-  S  JS 

>>  >i 

S- 

_J  03 

+->    O 

*-^ca  u_ 

CO  LO 

00    4-> 

2:—--^ 

1 — 

•r-      03 

_i 

^ — s 

CD  E 

CD    +->     S- 

2!'— 

O    ■!- 

00     QJ 

_1  CO 

>—  -o 

•.-     CD 

CQ  O 

O    S- 

+-)  1 —     03 

CO 

•r-     O 

00     03     E 

■ 

CQ     O 

•1-   -r-     ft3 

00 

CJ> 

D)U2 

4-J   +-> 

s- 

• 

O    QJ 

00     00 

03 

-M  c— 

1—     Q-  CU 

•1 —   "1 — 

QJ 

E    03 

O  CO     CD 

+->   4-> 

>1 

CD  +-> 

•1-             Z) 

E     E 

s:  e 

CQ    QJ  4- 

QJ    QJ 

CM 

CU 

00     QJ 

•1—    •!— 

1 — 

QJ    E 

QJ    S-  DC 

O      O 

M-    E 

<+-  0 

CO  CO 

s- 

■r-    O 

•1-  n:     • 

QJ 

1—    S- 

1—       +-> 

1 —  1 — 

E 

-a  ■!- 

-a  -a  - 

•r-  »t — 

S- 

r—     > 

1—  r—     00 

O    O 

03 

•1-     E 

•1—    •!—      00 

CO  CO 

U_ 

12   UJ 

33< 

QJ 

M- 

+-> 

•1— 

>. 

03 

1 — 

CD 

+-> 

4-)  T3 

O 

•  1— 

+-> 

E  1— 

QJ 

^~ 

JD 

E 

QJ  .1- 

S- 

O 

03 

QJ 

E    S 

+J 

ZJ 

U 

+->  in 

E 

QJ 

E 

+-> 

UJ 

E 

OJ 

CD  E 

QJ 

03 

QJ    QJ 

CD 

03    •!- 

E 

s- 

+-> 

E  4- 

03 

E 

QJ 

QJ 

E 

QJ 

QJ    -r- 

E 

03    >5 

CD 

+J 

03 

CJ 

CDr— 

03 

s:  -0 

03 

■r— 

r — 

E 

03   "O 

21 

3 

E 

_l 

Q_ 

00 

OJ 

E  1— 

QJ  +-> 

03 

— «, 

a 

•  r— 

03    T- 

QJ 

M-    00 

SI 

JZ 

>>  > 

•1— 

O 

21  3 

M- 

•r- 

to 

CD 

CD 

E  c/ 

■1 — 

1—    OJ 

QJ 

"1— 

O 

O 

O 

QJ     CU 

1 — 

"O  +-> 

CD 

n— 

1 — 

1 — 

E 

1 — 

CD   CD 

"O 

1—    03 

E 

CD 

O 

O 

O 

•1— 

E    E 

1 — 

■r-    Zi 

03 

E 

•1 — 

•1 — 

O 

O 

03     03 

•1— 

js  -0 

DC 

UJ 

CQ 

CQ 

LU 

CO 

DC  DC 

rs 

03 

co  s- 

CO 

<C 

CO 

CO 

CQ 

CO 

CO  CO 

CO 

CQ  O 

CQ 

CD 

CD 

2: 

■=c 

CQ 

CQ  21 

CD 

to 
QJ 
00 

s- 
o 


s- 
o 

4-> 


00 
4-> 

E 
03 


o3 


O 
CO 


o 

4-> 
03 
E 
•1— 

■o 

s- 
o 
o 

CJ) 


03 


CJ 
QJ 


Q) 


JZ 

QJ 

E 

CD 

CD 

i- 

E 

to 

03 

O 

•r— 

CU 

JZ 

JZ 

4-> 

E 

^~ 

E 

4- 

5 

+-> 

>> 

03 

03 

CU 

S- 

03 

O 

03 

E 

in 

CU 

O 

_l 

O 

u_ 

-Q 

to 

i*C 

O 

E 

03 

E 

00 

4-> 

S- 

CU 

, — 

4-> 

03 

03 

S- 

O 

QJ 

^c 

$- 

■r- 

E 

QJ 

S- 

QJ 

1 — 

O 

J3 

QJ 

ZJ 

■a 

JD 

1 — 

JZ 

O 

ZJ 

03 

QJ 

O 

•i- 

h- 

DC 

co 

21 

h- 

DC 

JS 

4-1 


00 

s_ 

to 

S- 

QJ 

(O 

>> 

CU 

>> 

<X> 

00 

i —    oo 

^ — -s 

s- 

S- 

21 

03 

*~*  f0 

_J 

O) 

s  cu 

CQ 

>> 

-J    >> 

^ — -* 

CO 

C\J    OO 

CM 

i_ 

S- 

00 

<u 

^~s     03 

s_ 

-t->   +-> 

c 

s:  oj 

03 

00 

00    C 

c 

—i  >> 

cu 

i- 

•r-    fO 

ro 

CO 

>> 

ro 

i—   +-> 

^~ 

- — •**■ 

cu 

03  i— 

D_ 

LO 

>> 

•r-     3 

+->  +-> 

O     00 

C 

a  o 

* — x 

KO 

<D    C 

o 

cu  a> 

"SL 

CL  O 

•1— 

-t->  +-> 

_J 

s . 

CO  <_> 

+-> 

•r—  *i — 

CD 

s: 

03 

x:  x: 

■> — ■ 

_i 

r—   ( — 

cu 

<_>  o 

CO 

03    03 

s_ 

s-  s- 

+-> 

1 — - 

+->   +-> 

cj 

<C  "=E 

oo 

C     C 

OJ 

•r— 

+J 

O)    <L) 

Dd 

<D    CU 

CD 

oo 

E    E 

Q.  CD- 

o 

•f— 

c:    £= 

S_ 

OS    03 

r— 

CD 

o  o 

o 

(J    O 

o 

O 

S-    J- 

o 

00    00 

s- 

r— 

•1—     •!— 

-o 

-o  -a 

■o 

o 

>  > 

4-> 

c   c 

>> 

CD 

c   c 

3 

fO    03 

nr 

O 

LU  LU 

o 

_l  _l 

CU 

s- 

3 

•»-> 

4-> 

c 

O 

O) 

c 

CU 

E 

0 

+-> 

a> 

•1 — 

•1 — 

C7> 

+-> 

XI 

03 

fO 

0 

c 

cu 

J- 

fO 

s_ 

<C 

s: 

0 

cu 

CU 

-o 

>> 

cc 

Q. 

cu 

XT 

03 

x: 

>•> 

CL 

s- 

(J 

00 

CT) 

rO 

0 

00 

s_ 

O 

S- 

0 

XJ 

cu 

r^ 

CD 

-0 

E 

+J 

o 

o 

+J 

03 

03 

O) 

cu 

3 

_l 

3 

o 

CJ3 

0 

<C 

CO 

CO 

«=c 

CO 

_J 

CQ 

CQ 

2: 

CQ 

^ 

00 

cu 

0 

s- 

s- 

CU 

3 

-l-> 

s_ 

0 

03 

cu 

c 

oo 

3 

-0 

0 

cu 

03 

•  1 — 

cc 

-O 

>> 

cu 

+J 

c 

cn 

_j 

03 

,— 

03 

0 

CU 

03 

r— 

E 

s- 

3 

S- 

O 

03 

0 

00 

•r™ 

CU 

cu 

cu 

•p- 

et 

0 

h- 

cc 

> 

o 


cu 

x: 

CO 

03 
0 


o 

S- 
00  XJ 

c:  c 

O  03 

E  -M 

E         cO 

CO  CL 


o 

■-3 


00 


I— 

JxZ. 

1 — 

O 

■!■• 

•^ 

3 

1— 

3 

x: 

M 

CL 

CU 

,— 

00 

S- 

0 

03 

•"3 

C_> 

4-2 


AGENCIES,  ORGANIZATIONS,  AND  PERSONS 
TO  WHOM  COPIES  OF  THE  STATEMENT  ARE  SENT 

Federal  Agencies 

Department  of  the  Interior 
National  Park  Service 
Fish  and  Wildlife  Service 
Water  and  Power  Resources  Service 

Department  of  Agriculture 
U.S.  Forest  Service 
Soil  Conservation  Service 

Environmental  Protection  Agency 

Advisory  Council  on  Historic  Preservation 

Bonneville  Power  Administration 

California  State  Agencies 

Office  of  Planning  and  Research  -  State  Clearinghouse 

Department  of  Fish  and  Game 

Water  Resources  Department 

Division  of  Mines  and  Geology 

Lands  Commission 

Air  Resources  Board 

Native  American  Heritage  Commission 

University  of  California,  Agriculture  Extension  Service 

Office  of  the  State  Historic  Preservation  Officer 

Local  Governments 

Boards  of  Supervisors  and  Departments  of  Agriculture,  Modoc  and  Siskiyou  Counties 
City  Council  of  Dorris 
City  Council  of  Tulelake 

Other  Organizations 

Butte  Valley  Chamber  of  Commerce 

California  Association  of  Four  Wheel  Drive  Clubs 

California  Cattlemen's  Association 

California  Native  Plant  Society 

California  Natural  Areas  Coordinating  Council 

California  Wool  Growers  Association 

College  of  the  Siskiyous 

Glass  Mountain  4  Wheelers 

McCandless  &  Barrett  (Attorneys  for  American  Horse  Protection  Assoc,  Inc.) 

Modoc  County  Cattlemen's  Association 

National  Audubon  Society 

Natural  Resources  Defense  Council 

Northern  Counties  Wildlife  Conservation  Association 

Northern  Klamath  River  Chamber  of  Commerce 
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Pacific  Gas  and  Electric  Co. 

Pacific  Power  and  Light  Co. 

Planning  and  Conservation  League 

Shasta  Cascade  Wonderland  Association 

Sierra  Club 

Siskiyou  County  Cattlemen's  Association 

Wild  Horse  Organized  Assistance 

Individuals 

EIS  Livestock  Operators 

Boyd  Pitman 

Willis  Slavens 

Barbara  Powers 

Patti  Easterla 

J.  Tom  Meador 

David  D.  Smith  and  Associates 
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PUBLIC  INVOLVEMENT 

Following  the  initial  development  of  alternatives  for  the  Mount  Dome 
Livestock  Grazing  Management  Plan  and  prior  to  preparation  of  the  re- 
lated EIS,  public  involvement  was  promoted.  Through  the  media  and  using 
a  mailing  list  of  79  agencies,  79  groups,  and  92  individuals,  the  public 
was  notified  of  the  proposed  action  and  of  planned  public  meetings. 
Thirty-five  of  those  notified  indicated  a  desire  to  remain  on  the  EIS 
mailing  list. 

During  the  November  public  meetings  in  Dorris  and  Tulelake,  California, 
twenty  individuals,  representing  seven  Mount  Dome  livestock  operators 
and  four  agencies,  attended.  The  following  concerns  related  to  the  plan 
were  identified: 

Loss  of  potentially  valuable  grazing  land  due  to  juniper 
intrusion. 

Need  for  development  of  water  supples  and  storage  facilities. 

Need  for  range  reseeding. 

Reassignment  of  leases  where  forage  is  not  being  utilized  to 
authorized  level. 

Lack  of  consideration  for  adjacent  ranchers  supplying  feed  for 
winter  deer  herd;  possible  control  of  sizes  of  deer  herds. 

Interest  in  letting  some  wildfires  burn  in  order  to  convert 
vegetation. 

Need  for  coordination  with  BLM  Lakeview  District  and  USFS  when 
operators  lease  from  two  agencies. 

Conflicts  between  wildhorse  herd  and  livestock. 

On  March  13,  1980,  further  information  on  the  EIS  was  sent  to  parties  on 
an  updated  Mount  Dome  mailing  list  and  released  through  the  media.  The 
information  included  the  concerns  noted  above  and  a  restatement  of  the 
five  alternatives,  including  improvements  and  forage  allocations  by 
allotment.  There  was  one  response  to  this  information,  from  the  attor- 
neys for  the  American  Horse  Protection  Association,  who  expressed  op- 
position to  reduction  in  size  of  the  wild  horse  herd. 
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GLOSSARY 

ACRE/AUM  -  -  The  numbers  of  acres  of  forage  required  to  support  a 
cow  and  calf  for  one  month.  See  also  ANIMAL  UNIT  MONTH. 

ACTUAL  USE  -  -  The  consumption  of  forage  on  a  given  area  by  livestock 
and/or  game  animals.  Usually  expressed  in  terms  of  animal  unit 
months. 

AQUATIC  VEGETATION  -  -  Plants  of  all  types  that  grow  rooted  in  wet 
areas  such  as  ponds  and  springs. 

ALLOCATABLE  FORAGE  -  -  Fifty  percent  of  the  current  year's  growth 

of  all  browse  and  herbaceous  foods,  plus  cheatgrass  and  domestic 
seedings,  that  are  available. 

ALLOTMENT  -  -  An  area  designated  for  the  use  of  a  prescribed  number, 
season  and  kind  of  livestock  under  one  plan  of  management.  May 
include  parcels  of  privately  owned  lands. 

ALLOTMENT  MANAGEMENT  PLAN  (AMP)  -  -  A  concisely  written  program  of  livestock 
grazing  management,  including  supportive  measures,  if  required, 
designed  to  attain  specific  management  goals  in  a  grazing  allotment. 

ANIMAL  UNIT  MONTH  (AUM)  -  -  The  forage  needed  to  support  one  cow  and 
its  calf,  one  horse,  five  sheep,  five  deer,  or  seven  antelope  for 
one  month  (equivalent  to  1000  pounds  of  dry  weight  forage). 

ANNUALS  -  -  Plants  produced  from  seed  which  complete  their  life  cycle 
in  one  growing  season. 

AVAILABLE  FORAGE  -  -  Al 1  browse  and  herbaceaus  foods  that  are  available 
to  grazing  animals.   In  this  EIS,  forage  also  includes  cheatgrass 
and  domestic  grassland  seedings. 

BROWSE  -  -  As  an  adverb,  to  consume  or  feed  or  eat  on  woody  plants; 

as  a  noun,  the  tender  leaves,  buds  and  twig  of  trees  and  shrubs  used 
as  food  by  cattle,  deer,  elk,  and  other  animals. 

BROWSER  -  -  An  animal  that  feeds  on  leaves,  buds  and  twigs  of  woody 
plants. 

BUCKING  -  -  To  saw  a  felled  tree  into  lengths. 

BULLDOZING  --  Using  a  crawler  tractor  with  a  blade  to  push  over  and  move 
vegetation. 

CLIMAX  VEGETATION  -  -  The  highest  ecological  development  of  a  plant 

community  capable  of  perpetuation  under  the  prevailing  climatic  and 
soil  conditions. 

CONTINUOUS  SEASONAL  GRAZING  -  -  Grazing  a  unit  less  than  a  full  year 
with  no  rotation  among  pastures. 
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COVER  (PLANT)  -  -  The  combined  aerial  parts  of  plants  and  mulch. 

COVER  (SOIL)  -  -  Small  rocks,  litter,  basal  areas  of  grass  and  forbs, 
and  aerial  coverage  of  shrubs  that  provide  protection  to  the  soil 
surface. 

COVER  (WILDLIFE)  -  -  The  plants,  or  other  objects  used  by  animals  for 
nesting,  resting,  escaping  from  predators  or  to  avoid  adverse  en- 
vironmental conditions. 

CRITICAL  WILDLIFE  HABITAT  -  -  That  portion  of  the  living  area  of  a  wild- 
life species  that  is  essential  to  the  survival  and  perpetuation  of 
the  species  either  as  individuals  or  as  a  population. 

DEFERRED  SEASONAL  GRAZING  -  -  Systematic  rotation  of  pastures  during  the 
grazing  season.  All  pastures  are  grazed  seasonally. 

DENSITY  (PLANT)  --  The  number  of  vegetation  individuals  per  unit  area. 
Refers  to  the  relative  closeness  of  individuals  to  one  another. 

DENSITY  (WILDLIFE)  -  -  Number  of  individuals  per  unit  area. 

DIETARY  OVERLAP  -  -  The  number  or  amount  of  food  plants  that  are  found 
to  be  common  to  the  diets  of  two  or  more  species  of  plant  eating 
animals.  The  overlap  varies  with  the  time  of  the  year  and  species 
of  animal. 

ECOLOGICAL  CONDITION  CLASS  -  -  See  RANGE  SITE  CONDITION  CLASS. 

ENDANGERED  SPECIES  -  -  Any  species  which  is  in  danger  of  extinction 
throughout  all  or  a  significant  portion  of  its  range. 

FORB  -  -  Herbaceous  plants  neither  grass  nor  resembling  grass. 

GRAZING  TREATMENT  -  -  A  period  of  grazing  or  deferment  from  grazing  on 
one  or  more  pastures  at  a  set  stocking  level.  Types  of  treatment 
include  rest  seasonal,  rest  rotation,  deferred  seasonal,  and  con- 
tinuous seasonal. 

HAND  FELLING  -  -  The  use  of  chainsaws  on  thinning  invading  juniper. 

KEY  SPECIES  -  -  Forage  species  which  serve  as  indicators  of  the  plant 
community  condition  and  trend. 

LESSEE  -  -  One  who  has  specified  livestock  grazing  rights  or  privileges 
under  a  grazing  lease. 

LITTER  -  -  The  uppermost  layer  of  undecomposed  plant  dead  material  on 
or  near  the  soil  surface. 

OPEN  RANGE  -  -  Range  on  which  the  livestock  owner  is  not  required  to 
confine  his  livestock  by  fencing. 
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OPERATOR  -  -  See  LESSEE. 

PASTURE  -  -  A  grazing  area  enclosed  and  separated  from  other  areas 
by  a  fence. 

PERENNIAL  -  -  A  plant  that  has  a  life  cycle  of  three  or  more  years. 

PHENOLOGY  -  -  The  study  of  periodic  biological  phenomenon  such  as 

flowering  or  seeding.  Used  in  determining  grazing  turnout  dates. 

PLANT  ASSOCIATION  -  -  A  plant  association  is  a  type  of  plant  community 
of  definite  composition,  presenting  a  uniform  appearance  and  grow- 
ing in  uniform  habitat  conditions. 

PRESCRIBED  BURNING  -  -  The  use  of  fire  as  a  management  tool  under  speci- 
fied conditions  for  burning  a  predetermined  area. 

PUBLIC  GRAZING  LAND  -  -  Lands  on  which  grazing  is  administered  by  the 
BLM. 

PUBLIC  LAND  -  -  Lands  totally  administered  by  the  Bureau  of  Land  Manage- 
ment. 

RANGE  READINESS  -  -  The  defined  stage  of  plant  growth  at  which  grazing 
may  begin  without  permanent  damage  to  vegetation  or  soil. 

RANGE  SITE  -  -  A  distinctive  kind  of  rangeland  that  differs  from  other 
kinds  of  rangeland  in  its  potential  to  produce  native  plants. 
Used  to  determine  production  potential  of  areas  with  similar  soil 
type. 

REST  ROTATION  GRAZING  -  -  An  intensive  system  of  management  whereby 

grazing  is  deferred  on  various  parts  of  the  range  during  succeeding 
years  allowing  the  deferred  part  complete  rest  for  one  year. 

REST  SEASONAL  GRAZING  -  -  One  pasture  or  one  allotment  rested  season 
long,  In  the  Mount  Dome  Unit,  allotments  would  be  rested  eyery 
third  year. 

SECTION  7  CONSULTATION  -  That  section  of  the  Endangered  Species  Act  of 
1973  (16  U.S.C.  1531)  that  requires  any  agency  to  consult  with  the 
Director  of  the  Fish  and  Wildlife  Service  on  any  action  that  may 
impact  an  endangered  or  threatened  plant  or  animal  species. 

SEED  DRILLING  -  -  Planting  seed  with  a  drill  in  relatively  narrow  runs, 
generally  less  than  a  foot  apart. 

STABLE  TREND  -  -  Vegetation  which  shows  no  apparent  direction  of  change 
in  range  condition. 

STAND  -  -  A  group  of  plants  growing  together  on  a  contiguous  area. 
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SUSTAINED  YIELD  -  -  The  amount  of  plant  or  animal  material  that  can 
be  removed  or  harvested  from  the  plant  or  animal  population  with- 
out damaging  that  populations  productive  capabilities. 

THREATENED  SPECIES  -  -  Any  species  likely  to  become  endangered  within 
the  forseeable  future  throughout  all  or  a  significant  part  of 
its  range. 

TRANSECT  -  -  A  sample  area  of  vegetation  or  animals,  usually  in  the 
form  of  a  narrow  continuous  strip,  that  is  used  especially  for 
the  tabulation  of  data  (frequency,  size  or  yield  of  different 
species,  etc. ). 

TREND  -  -  The  direction  of  change  in  range  condition. 

UNDERSTORY  -  -  Plants  growing  beneath  the  canopy  of  other  plants. 

UTILIZATION  -  -  The  proportion  of  current  year's  forage  production  that 
is  consumed  or  destroyed  by  grazing  animals.  Usually  expressed  as 
a  percentage. 

VIGOR  (PLANTS)  -  -  The  state  of  health  or  a  plant.  The  capacity  of 
plants  to  produce  and  store  food  and  produce  seed. 

VISUAL  RESOURCES  MANAGMENT  (VRM)  -  -  The  planning,  design,  and  imple- 
mentation of  management  objectives  to  provide  acceptable  levels 
of  visual  impacts  for  all  BLM  resource  management  activities. 
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APPENDIX  A 

METHODOLOGY  USED  TO  DETERMINE  THE  FORAGE  PRODUCTION 
IN  THE  MOUNT  DOME  EIS  AREA 

Inventory  Method 

During  the  spring  and  summer  seasons  of  1978,  beginning  at  lower  eleva- 
tions, BLM  personnel  collected  field  data  using  a  modified  form  of  the 
Soil-Vegetation  Inventory  Methods  (SVIM)  from  BLM  Manual  1731. 

Precipitation  recorded  during  the  water  year  (October  1,  1977  to  Septem- 
ber 30,  1978),  at  nearby  Mount  Hebron,  was  18  percent  higher  than  the 
mean  for  that  location.  In  the  preceeding  year  (1976-77),  precipitation 
was  below  the  station  mean  by  49  percent. 

Initially,  soil  units  were  mapped  in  1977-78  on  aerial  photographs. 
Field  studies  led  to  a  subdivision  of  the  soil  units  into  vegetation 
types  based  on  plant  composition,  age,  and  relative  abundance.  Within 
each  vegetation  type  a  linear  point  transect  of  100-200  points  was 
established  through  the  longest  axis  of  the  vegetation  type.  The  step 
point  (toe  point)  method  was  used  to  determine  the  composition  of  ground 
cover  and  frequency.  At  a  predetermined  number  of  paces,  the  ground 
cover  was  recorded  as  observed  in  a  notch  cut  into  the  sole  of  the  boot 
toe.  Both  basal  and  tree-shrub  canopy  cover  were  recorded.  Twenty 
circular  1/400-acre  vegetation  characteristic  plots  were  taken  at  equal 
intervals  along  the  predetermined  transect.  Density  of  each  plant 
species  was  estimated  and  grasses  were  measured  in  basal  inches  and 
height. 

Shrubs  in  the  plot  were  aged  by  cross-sectioning  and  their  height  was 
recorded.  Juniper  trees  were  aged  by  increment  core-boring  and  the 
height  was  measured  with  a  clinometer.  Canopy  in  the  plot  was  estimated 
for  both  shrubs  and  trees.  The  phenology  stage  of  each  plant  was  also 
recorded.  One  of  seven  form  classes  (vigor)  was  assigned  to  each  plant: 
normal  or  vigorous,  dying  center,  hollow  center,  clump  edge,  dead, 
decadent  or  resprout.  Availability  classes  for  deer  and  livestock  were 
also  assigned. 

Calculation  of  Native  Forage  Production 

Initial  livestock  stocking  levels  are  based  on  natural  vegetation 
production  potential.  These  levels  are  developed  through  the  use  of 
individual  range  site  guides  prepared  by  the  Soil  Conservation  Service 
for  eight  ecological  sites  found  in  the  Mount  Dome  EIS  Area  (USDA,  SCS, 
1978).  By  using  the  estimated  percent  composition  of  native  vegetation 
and  referencing  the  range  site  guide,  the  ecological  condition  class  was 
determined  for  each  vegetation  type  on  a  particular  soil.   (See  Appendix 
C  for  ecological  site  descriptions.) 
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Four  classes  are  used  to  express  the  degree  to  which  the  composition  of 
the  present  plant  community  reflects  that  of  the  potential  natural 
vegetation.  They  are: 


Ecological  Condition  Class 


Percentage  of  Present  Plant 
Community  Associated  with  climax 
range  condition  for  Range  Site 


Excellent 
Good 
Fair 
Poor 


76-100 
51-75 
26-50 
0-25 


When  the  range  condition  class  is  determined  for  a  particular  soil,  the 
initial  stocking  rate  is  determined  from  the  SCS  stocking  rate  tables. 
These  tables  provide  for  a  50  percent  withholding  for  non-consumptive 
values  and  plant  maintenance.  The  example  below  is  for  a  Shallow  Stony 
Loam  Class. 

GUIDE  TO  INITIAL  STOCKING  RATE  (AC/AUM) 


AC/AUM 

AC/AUM 

(10"-12") 

(12"-14M) 

Condition 

precip.  zone 

precip.  zone 

Excellent 

4-5 

3-4 

Good 

5-7 

4-6 

Fair 

7-12 

6-11 

Poor 

12+ 

11  + 

Additional  AUM  allocations  which  included  20  percent  of  the  annual 
cheatgrass  production,  additional  bottlebrush  squirreltail  on 
the  North  Tablelands  Unit,  and  domestic  seedings  were  added  to  the 
initial  stocking  rate.  The  following  three  examples  demonstrate  these 
additional  allocations  on  hypothetical  allotments. 

EXAMPLE  I  —  Cheatgrass  Allocation 

The  objective  is  to  allocate,  for  livestock  grazing,  20  percent  of  the 
total  non-native  cheatgrass  which  would  not  be  allocated  under  the  SCS 
range  site  system.  The  hypothetical  allotment  is  composed  of  1798  acres 
suitable  for  grazing.  From  field  sampling  (BLM  and  SCS,  1978)  in  the 
EIS  area  and  a  literature  search  (Klemmendson  and  Smith,  1964,  p.  264), 
cheatgrass  production  averages  approximately  100  pounds  air  dry  weight 
per  acre  in  years  of  normal  precipitation.  One  AUM  is  equivalent  to 
1000  pounds  air  dry  forage.  The  available  native  vegetation  under  the 
SCS  range  site  system  for  this  allotment  is  rated  at  284  initial  AUMs. 

Cheatgrass  AUMs  =  Suitable  acres  100  cheatgrass  20% 

1000  AUM 

Cheatgrass  AUMs  =  1798  acres  100  .20 

1000  AUM 
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Cheatgrass  AUMs  =  179800  .20 

1000  AUM  =  36  AUMs 

Cheatgrass  AUMs  =  36 

Total  initial  allocation  36  +  284  =  320  AUMs 

EXAMPLE  II  —  Additional  Squirreltail  Allocation  For  North  Tablelands  AMP 

In  the  North  Tablelands  allotment  the  volume  of  squirreltail  grass 
(Sitanion  hystrix)  is  as  high  as  41  percent  of  the  total  vegetation 
production  in  small  scattered  areas.  Range  site  descriptions  on 
specific  soil  types  indicate  that  only  a  5-percent  composition  by  weight  of 
squirreltail  should  be  available.  Therefore,  the  difference  between  5 
percent  and  the  actual  composition  was  calculated  for  additional  utili- 
zable  AUMs.  The  following  calculations  were  used  in  allocating  additional 
squirreltail  above  the  5  percent  range-site  level  on  non-domestic  seeded 
areas. 

Pasture  I--Squirreltail  average  density  24% 
730  suitable 
Squirreltail  =  200  LBS/AC  (average  determined  from  BLM  sampling) 

730  200  (.24-. 05)  =  2774  =  28  AUMs 
1000       1000 

Pasture  II--Squirreltail  average  density  25% 
931  suitable 

931  200  X  (.25-. 05)  =  37240  =  37  AUMs 
1000  AUM  1000 

Pasture  III — Squirreltail  average  density  15% 
1500 

1055  X  200  (.15-. 05)  =  30,000  =  30  AUMs 
1000  Ibs/AUM      1000 

Total  Squirreltail  AUMs  allocated  =  95 

EXAMPLE  III  --  Domestic  Seeding  Allocation 

The  following  factors  are  considered  in  determining  the  forage  available 
for  utilization  from  domestic  seeding  sites. 

Average  percent  composition  by  plant  species  was  computed  from  plant 
frequency  along  a  200-point  transect.  Average  percent  composition 
ignores  bare  ground,  rock,  etc.,  and  is  based  on  100  percent  of  the 
total  vegetation  present. 
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Proper  use  for  seeded  wheatgrasses  is  usually  50  percent  of  the  current 
year's  growth  which  can  be  utilized  without  disrupting  the  plant's 
maintenance  needs.  Plant  density  (percent  of  ground  cover)  data  were 
collected  using  the  step  point  method.  This  involved  pacing  off  200 
points  across  the  longest  axis  of  the  seeding.  At  each  point  along  the 
transect,  a  reading  was  made  by  recording  the  number  of  hits  in  a  notch 
cut  into  the  tabulator's  boot.  These  vegetation  hits  were  then  tabulated 
to  give  plant  density. 

Percent  utilizable  is  a  deduction  usually  made  for  distance  to  water, 
rock  and  slope.  This  deduction  is  zero  in  Mount  Dome  seedings  because 
these  site  limitations  do  not  exist. 

The  forage  acre  requirement  (FAR)  (acre  per  AUM)  is  based  on  the  pro- 
duction of  a  particular  plant  species  under  selected  physical  conditions 
and  actual  use.  The  FAR  was  taken  from  tables  developed  specifically 
for  the  Mount  Dome  Planning  Unit  in  1963. 

The  following  calculations  were  performed  for  each  domestic  seeding  be- 
cause the  ecological  range  sites  used  in  native  forage  calculations  are 
not  applicable. 


Species 

Intermediate  wheatgrass 
Crested  wheatgrass 
Cheatgrass 


Cattle-Spring  Use 
%   Composition     Proper  Use  of  Plant 


42 

X 

50       = 

.210 

46 

X 

50       = 

.230 

12 

X 

20       = 

.024 

TOTAL  100  .464  AVG.  PROPER  USE 

Species  proper  use  factor  (PUF)  X  percent  composition  =  average  PUF 

Total  Avg.  PUFs  (.464)  X  Average  Density  (.47)  =  Forage  Acre  Factor 
(.218) 

Forage  acre  factor  (.218)  x  percent  of  acres  utilizable  (100)  =  net 
forage  acre  factor  (.218) 

Forage  acre  requirement  (.4):  net  forage 

Acre  (.218)  Factor  =  Acres/AUM  (1.83) 

Seeding  Acres  (330):  Acres/AUM  (1.83)  =  180  AUMs 

The  seeding  AUMs  are  then  added  to  the  total  native  plant  sub-type  AUMs 
to  determine  the  total  AUMs  for  the  allotment. 

The  year  following  the  basic  vegetation  inventory  (1979)  two  cage-protected 
plots  were  clipped  per  seeded  pasture  to  measure  the  production  available 
during  the  spring  season  of  use.  Taking  climatic  factors  into  consideration, 
comparable  production  results  were  found. 
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APPENDIX  B 

RANGE  SUITABILITY  CRITERIA  USED  IN  DEVELOPING  PROPOSED  ACTION 

TABLE  1 

SUITABILITY  DETERMINATIONS 

Slope        Distance 

Percent       Up  Slope  Suitable  Unsuitable 

0%-20%   --    to  40  miles X 

21%-30%  --    to  0.6  miles X 

over  0.6  miles X 

31%-40%     --         to  0.5  miles X 

over  0.4  miles X 

41%-50%     —         to  0.3  miles X 

over  0.3  miles X 

51%  —         X 
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APPENDIX  C 

INDEX  TO  ECOLOGICAL  SITES 

ECOLOGICAL                     SOIL  SERIES                   PLANT  ASSOCATIONS 
SITES  

Loamy  Langer  Bluebunch  Wheatgrass/Big  Sagebrush 

Fal vey 
Hammond 
Drews 
Cal imus 
O'Keeffe 

Shallow  loamy  Keating  Bluebunch  Wheatgrass/Low  Sagebrush 

Devon 
Porterfield 

Loamy  hardpan  Salisbury  Bluebunch  Wheatgrass  -  Idahoe  Fescue/Big  Sagebrus 

Sandy  Stukel  Indian  Ricegrass-Needlegrass/Big  Sagebrush 

Dome 

yery  shallow  Lequieu  —  Bluebunch  Wheatgrass/Low  Sagebrush 

stony  loam 

Shallow  stony              Lorella  Bluebunch  Wheatgrass/Low  Sagebrush 

loam  Devon 

Stony  loam  Wrantham  Bluebunch  Wheatgrass/Big  Sagebrush 

O'Keeffe 
Cleri 

Clay  Basin  Mat  Muhley/Perennial    Forbs/Silver  Sage 

Source:     Soil   Survey  of  the  Mount  Dome  Planning  Unit,  Soil   Conservation 
Service,  1978. 


C-l 


Map  Symbol 
100 

110 

121 

130,  131 
140 

160,  161 
170,  700 
190 

200 

211,  214 

220,  1343,  1361 

241 

1363 

1364 

1365 

1365v 

1368 

1368v 

1369 

1371 

1375 

Unmapped 


APPENDIX  D 

ACRES  OF  SOIL  MAPPING  UNITS  AND  RANGE  SITES  FOR 
AREAS  UNDER  GRAZING 

Series  Names 
Devan-Keating 

Hammond-Porterf iel  d 

Cal imus 

O'Keeffe-Calimus 

Salisbury-Langer 

Dome-Stukel 
Rubbleland,  Rockland 
Lequieu-Falvey 

Wrentham-Rubbleland 

Drews 

Lorel  la-Clerf 

Inlow-Somerset 
Unnamed 


Acres 

°L 

Range  Sites 

3575 

9.1 

Shal low  Loamy 
Loamy 

1800 

4.6 

Loamy 
Shallow  Loamy 

655 

1.7 

Loamy 

1678 

4.3 

Loamy 

1548 

3.9 

Loamy  Hardpan 
Loamy 

1432 

3.7 

Shallow  Sandy 

796 

2.0 
0.8 

302 

Very  Shal  low 
Stony  Loam 
Loamy 

394 

1.0 

Stony  Loam 

319 

0.8 

Loamy 

18,008 

45.8 

Shallow  Stony 
Loam,  Stony  Loam 

509 

1.3 

Saline  Bottoms 

1057 

2.7 

Stony  Loam 

618 

1.6 

Shal low  Stony 
Loam 

421 

1.1 

Loamy 

111 

0.3 

Loamy 

1351 

3.4 

Stony  Loam 

649 

1.7 

Stony  Loam 

479 

1.2 

Sandy 

575 

1.5 

Stony  Sandy 

661 
594 

1.7 
1.5 

Shallow  Stony 
Loam 

37,532 


95.7 


D-l 


*«•.. 

3 

O 

UJ     ' 

r-    >> 

>5 

>> 

CS  LU 

l—    E 

E 

E= 

Z  I— 

(O    (0 

ie 

(O 

«£  •-• 

jz  o 

o 

o 

CC  OO 

oo  _i 

_i 

_1 

I 

O  O  D. 
OS  i-h  =5 
Q  O  O 


i       < 

Oi  t3  i— i 

ujza 

QhLU 

z:  s-  \— 
=d  _j  <: 


oo 

O 

O 

o 

a:  uj  uj 

CM 

*fr 

*r 

t—  es  a: 

1 

| 

i 

CL,  Z  O 

o 

o 

o 

u<z 

r— 

CM 

CM 

q  a:  i-i 

03    03 

>1 
03 

CM| 

O  i— 
r—     O 

<_> 

LU    UJ    _J 

Oi  O  i-h 

>>  E 

F 

F 

zj  <;  o 

03    03 

03 

03 

1—  U_  00 

i—    O 

o 

O 

xa:m 

O  i— 

^— 

i — 

UJ  =3  =3 

•* 

1—  00  OO 

E   >> 

>>  >1 

E 

E 

03    OS 

03 

03 

IZ, 

ro 

O  r— 

r— 

i — 

o 

O 

r-    O 

O 

O 

_i 

_l 

oo| 


uj  a: 

UJ 
X  (— 

i—i  o 

Q  «C 

z  a: 

uj  <; 
a.  a: 


o 

00 


C_J   UJ 

i— i  >-  00 
O0  \^-, 

Q-  Q  U_ 

uj  <: 

00 


z:  o 
aoa 

UJi-i< 
I—  00  M 

<o< 
3a:i 


C3 


a: 
q 


a;  cq  >- 

uj  <c  t— 

o.  UJ  i— i 


■=C  z  >- 

s:  z3  oo 


3 
o 

03     03  03 

JZ  o      o 

O0  _J       _l 


=1" 

03 

o 


03 

o 


c 

3 

3 

« 

o 

o 

>> 

>>  Q- 

>> 

r-    >, 

1-  >) 

F 

E  x> 

B 

i—  X> 

.—  XI 

re 

03   S- 

03 

03    C 

03    C 

o 

O    03 

o 

JZ    03 

JZ    03 

_i 

_i  a: 

—1 

oo  oo 

oo  oo 

o  = 

co  ^ 
c  o 

CO  O      = 

>-i  a: 


dl  -r- 

+J  c 

••-  OJ  = 

B  O 
O  r- 

+->  o 

03  >■  JZ 

•r-  00       = 


Qe8< 


i—  X 


ai 

Jk! 

.X 

Ol 

B 

> 

E 

U 

u 

> 

1/1 

=3 

•I—    00 

=1 

c  o 

c  o 

•r-     00 

=1 

in  3 

03  0£ 

03   OC 

00     Zi                = 

O    00 

> 

3    O 

> 

a. 

OL 

Zi     O 

cd  -*: 

=1 

i.  ai  j^ 

Z3 

XI    i- 

-a  s- 

S-     CO  J* 

C    (J 

+J   c 

<J 

r— 

i-    CO 

s-  ai 

+->  c  o 

en  O 

,— 

x  cr> 

o 

,— 

03    > 

03    > 

x   en  o     = 

i-i  DC 

=c 

UJ  ■— i 

cr 

■=C 

3:  o 

a:  o 

UJ  i—i   cc 

+ 

O 

o 

OO 

o 

CM 

O 

+ 

o 

o 

LO 

o 

CM 

O 
CM 

O 
OO 

o 

CM 

o 

O 

F 

F 

F 

E 

E 

E 

03 

03 

03 

03 

03 

03 

O 

O 

O 

O 

O 

O 

4-> 

JZ 
Ol 


*3- 
CM 


O 


E  E  E  E 
03  03  03  03 
O    O        O    O 


i—  O 

i—  00 

o         o 


B    E  E    >>  >>  E 

03    03  03    OS  03    03 

O    O  O  r—  i—    O 

_J  — 1  JU  <_3  _l 


00 
ro 

o 


i—  i—  CM 


E  E 
03  03 
O    O 


CM 

O 


cn 
oo 


>—   &-     i— 
00    O      00 


03  ■!- 

JZ  00 

3  oo 

CO  CO 

E  O 

O  X 

00  CO 


03  ■!- 

JZ  00 

3  oo 

CO  CO 

E  o 

O  X 

OO  CO 


OT3        O  XI 
CO  CO 

oo  s:    oo  2:    cc 


o 

co 

CO 

ro  co 

OO  CO 

O0  "d" 

CO 

oo  <d- 

_l  1—1 

• 

• 

•     • 

1-1 1— 

r>. 

r~~ 

r>~  r-~ 

p~  r~ 

r-^  co 

p-~ 

r^  co 

o  o  a: 

i 

I 

I     i 

i     i 

i     I 

1 

i     i 

OO  <L       Q. 

T— 

<D 

r—   ■* 

i—  <^- 

UD  VO 

U3 

UO  l£> 

UJ 

cc 

ID 

ID 

>jo  r-~ 

uo  r~- 

in  <jd 

lO 

OD  UD 

OO  ^f 

oo 

*a-  «a- 

r-~  co 

r~~ 

CO  CO 

IJD  U3 

«3 

>=f  en 

VJ3  l£> 

UO 

r-^  r^ 

s:  oo     s  cc:         e:  q: 


CO 

01 

CO 

E 

00 

CL 

1 

CL 

Q. 

03 

CO 

o 

o 

O 

O 

>>   CL 

>>.— 

E 

o 

00 

•—  o 

i —     00 

00 

03 

00 

00 

„    <-l 

E 

E    CO 

CO 

E 

J3  i— 

E 

_Ct 

E    CO 

O 

O0 

00 

03     00 

03    Q- 

XI 

CL 

03     00 

ja  oo 

03     00 

J3  *« 

03    CL 

i —     00 

>>  oo 

^^ 

4J  S3 

UJ           UJ 

B    CO 

O    CO 

O    O 

i— 

o 

O    CO 

o 

O    CO 

O  LO 

O    O 

CO 

03    CO 

o 

oo  O 

1—1           21 

03    Q. 

i—    Q. 

r—  ^— 

CO 

( — 

i—    O- 

u  &« 

I—     CL 

o  r-~ 

>,  CL 

■—    CL 

+-I 

LO 

LO 

oi      <: 

O    O 

O 

00 

•r— 

IjO 

o 

LO 

o 

i 

00 

s-  o 

V   o 

OO 

1 

S»     1 

UJ           IT 

CDi— 

XI 

>+- 

00  i— 

CO     1 

O0  i — 

CO  o 

00 

Zi  i — 

LO 

LO 

00   Q 

00 

C     00 

c  s« 

S_ 

»« 

ZJ     00 

4-  O 

ZI     00 

u-  oo 

ZI  &« 

ja  co 

s-  1o 

> 

■ZL  UJ 

c 

•f— 

O  O 

CO 

o 

E 

CO 

E 

CO 

E    LO 

00 

CO 

CO 

_l  cC  O0 

o  s-s 

+J  s-s 

E  oo 

+-> 

en 

■i-  6-S 

CO    E 

•i-  6^ 

OJ   E 

•1-  I-- 

•i-  *s 

CTI6-* 

CO 

E 

•^    E 

i—i        <x. 

>  UO 

03  LO 

E     1 

s- 

1 

r—    LO 

:*£  03 

f—   LO 

i^    03 

1 —    1 

r—   CTl 

C  C3-1 

E 

03 

Zi    03 

o       a: 

CO     1 

CO     1 

03   LO 

o 

LO 

03     1 

-     o 

03     1 

-     o 

03  O 

03     1 

03     1 

o 

O 

+->    O 

OO          Q. 

Q  O 

^  o 

a:  r— 

Q. 

1 

O  O 

O  i— 

<_>  O 

o  .— 

o  oo 

oo  O 

_l  O 

o 

O0  i— 

o 

CD 


O  •— 

i—  CM 


T—  O 


o 

LO 


E-l 


■*•». 

3 

s 

O 

i—   E 

E 

3    E 

E 

CO 

(/) 

r- 

o 

o 

i—   ro 

(O 

O    tJ 

IO 

CO   E 

OJ    E 

LU 

>—  >> 

1-  >> 

ro  o 

>> 

o 

>> 

>> 

■—  o 

O 

c  o 

c  o 

CD  UJ 

r—  -O 

I—  -o 

jC  i— 

E 

r— 

E 

E 

r—  r— 

^~ 

1-  +-> 

•r-   4-> 

■z.  r- 

ro    C 

0}    c 

oo 

IC 

1       ro 

ro 

IO 

1—  +-> 

r-   +-> 

«=c  >-> 

X:    ro 

x:   ro 

+j 

o 

+-> 

o 

o 

X:  +-> 

4-> 

(O   o 

(D    O 

0£  1/5 

CO  oo 

oo  oo 

>  oo 

_l 

OO 

_l 

_l 

OO  OO 

OO 

oo  co 

OO  CQ 

I 

O  O  D- 

OH  —>  ZD 
Q  OS  O 

>oo: 
-c  _i  o 


-I 


Q£  O  >-" 

LU  -Z.  CC 

DMUI 
■Z.  >-  I— 
3_l< 


OO 

IUJUJ 

I—  O  3Z 

o_  z  o 

LJ<Z 


CM| 


OC  <_>  i-c 

3<0 

I—  u_  oo 

X  OC  CO 

Ul  33 

I—  oo  oo 


+->  _J  co 

(J  UJ 
c     <  —■  ■Z. 
O     •— i  >-  oo 
CJ     oo 


HQlL 


LU  ZI   O 

X  Um< 

i—i  I—  OO  M 

Q  <t  O  <C 

LU  LU 

O-  LU 

D.  O 


o 


003: 

OO  ct       Q 


CZ  CO  >- 
LU  <C  I— 
D-   LU  1— 1 


O 

I—  CQ 
Q.  •— 1  S 

<:  ^  >- 

2:  =5  00 


OJ 

x: 


>> 

CD 

> 


O 
00 


o 

OJ  J* 

c  o 

Cn  O 


O) 

> 

•1-  CO 

10  3 

3  O 

S-  CO  J*£ 


0 

O 

0 

CM 

0 

CM 

E  E 
ro  ro 
o  o 


-o  -o 


E  E 
ro  13 
o  o 


-O  73 


ro 

0 

1 — 

F 

B 

F 

>^ 

F 

F 

ro 

ro 

r0 

it) 

10 

10 

O 

O 

O 

( — 

O 

O 

_l 

_J 

— 1 

U 

_J 

_J 

E    >>      E    >>      E    >i 

Or-        Or-        O  I— 


ro 

o 


CO 

o 


LO 

CO     ro 


on 
00 


CM 
O 


012: 

s- 

O) 

CD 

0 

1      -1- 

r-     S. 

r— 

r— 

00   0 

2: 

OO 

OO 

>> 

0 

c 

O 

O 

O 

s_ 

4-> 

1 

1 

1 

> 

O 

ro 

0 

0 

0 

O 

•>-> 

CVJ 

CM 

1 
O 

CM 

II 

> 

>> 

c 
0 

O 

CM 

t- 
O 

(/) 

ro 
-0 

s_ 
a> 

x: 
+-> 
0 

E 

>> 

E 

+-> 

XI 

1 — 

ro 

ro 

ro 

OO 

O 

■ — 

0 

<C 

■"" 

u 

r_ 

II 

O 
O 

F 

>> 

F 

F 

E 

>-> 

+-> 

O 

* 

rO 

ro 

ro 

ro 

ro 

ro 

00 

c 

O 

j — 

O 

0 

0 

r— 

O 

0 

_J 

U 

_l 

<_> 

3 
O 

O 
O 

«a- 

0 

UJ 

lt> 

00 

>> 

Ol 

OJ 

1 — 

r— 

ro 

r— 

1 

CM 

,— . 

■~; 

11 

■"" 

IO 

73 

ro 

O 

O 

0 

00 
T3 

<L> 
U 

ro 

s- 

ai 

+j 

c 

m 

+J 

+-> 

•  r- 

3 

ai 

(0 

x: 

x: 

Q. 

1/1 

_E 

=3 

s- 

en 

en 

ro 

XI 

C 

0 

oc 

3 

■O 

ro 

, — 

r— 

on 

OJ 

2; 

2: 

00 

00 

11 

l/l 

3   <^ 


O    X 

OO    CD 


ro  -i- 

x:  oo 

3  oo 

CO  OJ 

E  o 

o  x 

00  OJ 


3   oo 

, — 

r— 

aj  oj 

a) 

0J 

E    <-> 

3 

s 

0   X 

00   OJ 

00 

s- 

K 

0 

-n 

T3 

00  s_ 

0) 

0J 

S- 

>  0 

00  2: 

2: 

O 

CO  CO 

I      I 

1x1  ^}- 


■O  T3 

QJ    4-        CO    S- 

2:   O     2:  O 


co  «d"  co  «5j-  ro 

i-~  00  i~~  00  r>» 

11       11  1 

1 —  en  1 —  en  10 

ion  uo  r~  >xi 


a: 
-0 

CO   s- 
2:  o    00 


CO  ■=]-  «d- 

r~  co  co 

1     1  1 

to  to  en 


oo  ^1- 

r-.  CO 
I      I 

ix>  en 

ix>  r— 


0J 


cu 
>^ 
ro 


s- 
ai 
o. 


cu 
ai 


OJ 
l/l    u 

QJ  -r- 

i-  > 

3  5- 

T3  OJ 

QJ  OO 
(J 

O  C 

S-  O 
Q.-1- 

■t-> 
en  ro 
c  > 
■r-  S- 
00  QJ 
3    Ol 

C 

>>  o 

XI  o 

-o  1— 
QJ  -r- 
+J  o 
ro  00 

3     « 


ro  c 
u  3 


E 

ro 

uo 

CO 

a. 

00 

CO 

00 

CO 

E 

0 

CO 

0 

0. 

0. 

ro 

1 — 

0. 

r— 

0 

0 

"^ 

0 

0 

A-> 

l/> 

00 

r— 

r— 

F 

r-| 

■ —  1/1 

>,  01 

+->   r- 

OO 

OJ 

+-> 

00 

00 

ro 

OO 

CO 

T3    CO 

OO     CO 

E   00 

S^ 

00 

a. 

OO 

00 

0  00 

LU          LU 

>>  Q. 

C    O. 

-u 

ro  co 

> 

0 

-0 

E    CO 

E    O 

^5 

■l->  ^9 

E   CO 

r-      QJ 

— ■          SI 

-0  0 

ro  0 

c 

5>  &« 

0  0. 

LT> 

e 

ro   0. 

ro  1 — 

5» 

CD 

00  0 

ro  0. 

Q. 

Oi          <C 

C   1 — 

oo  1 — 

ro 

LT) 

1—  0 

E 

| 

ro 

0   0 

0  00 

CO 

co 

0  0 

+->     O 

LU          Z 

ro  uo 

00 

r— 

3     1 

fmm 

ro 

LT> 

r— 

^—  r— 

t— 

ro 

1 

>    1 

^—  f— 

QJ  1— 

00  Q 

</i 

r— 

CO 

QJ  O 

>>  00 

sz. 

1 — 

OJ 

LO 

^ 

t — 

LO 

LO 

00 

00     00 

Z  LU 

s< 

QJ  *« 

n— 

•1— 

CO 

+J 

f— 

00 

00  0 

1 — 

4- 

3 

S- 

_l  <C  OO 

CO  LT> 

J>i  LO 

XI 

3    E 

>  S-9 

C 

E 

XI 

3  s-s 

3  co 

co 

E 

S-   E 

0  *s 

QJ  &S 

— ■         =C 

B  1— 

3  1 — 

XI 

cr  ro 

1 —  UD 

CO 

ro 

XI 

CO    LO 

CO     1 

s^ 

ro 

co  ro 

1 —  LO 

E    LO 

0       re 

O     1 

+->      1 

3 

QJ    0 

ro    1 

S- 

0 

3 

s-     1 

S-   LO 

0 

0 

<—  0 

c     1 

0    1 

OO        o_ 

Q  CM 

00  CM 

Ct 

_i  1— 

LU   O 

3 

■ — 

CCL 

O  CM 

O  r— 

_j 

1 — 

C_3  1— 

1—1  0 

00  0 

ro  1- 

-a   c 

c 

"O  ro 

4J     ro    1—  1— 


cu 


QJ  Cu 

>>  QJ 

B 

4->     O 

c  a 

QJ 


-I     CM  I 


•1-    C 
•O     3 

N.,       UJ     O 

00    00  2: 


r—  O 


CM 


e-2 


I 


X 

1—1 
Q 


Q_ 
Q- 


oo 

UJ 

I— 

<C 
21 

»— * 

\— 
oo 

UJ 

>- 
I— 

> 

I — I 

h- 
o 

r? 

Q 
O 

cc 

Q_ 
Q 

< 
oo 

I— ( 

I— 
oo 

I— ( 
C£ 


< 
OC 


OC 

o 


CQ 
Q 


00 


oo 

UJ 

oo 

>=c 

m 

D_ 
Q 

z: 

<x 

oo 

_J 
o 

CQ 

^* 
>- 
OO 


o 
oo 


CD 

o 

E 

E 

E 

E 

>^-. 

-l-> 

3 

3 

3 

3 

>>'r-«3 

o 

o 

o 

•r- 

•r— 

•r— 

•r— 

O 

4->    00 

CD 

CD 

+-> 

-t-> 

4-> 

■o 

■o 

■u 

■a 

+-> 

■Dt-    C    (U 

t — 

c— • 

CD 

CD 

CD 

CD 

CD  i —    CD    to 

JQ 

s 

•O.     2 

2 

5 

3 

s: 

21 

22 

2: 

s 

+->  ■!-   +->  ZD 

<o 

o 

rO    O 

O 

o 

o 

0 

rO  -Q    X 

+j 

rmm 

4->  r— 

,— 

r-     E 

f^ 

E 

o 

O 

E 

O 

0 

1—    E 

E    03  UJ    CD 

•i— 

•r— 

3 

3 

+-> 

+J 

3 

4-> 

+J 

3 

•i-+->        cd 

3 

>) 

3     >> 

>> 

>>-r- 

>1 

•^ 

•i — 

>>•«- 

4->  t-    S-    C 

00 

t. 

oo    S- 

S-    2 

2 

s-  -o 

i- 

-o 

2 

s 

S 

-o 

2 

2 

t-  "O 

00    3    O    03 

c 

(D 

C    CD 

CD    O 

o 

CD    CD 

CD 

CD 

O 

o 

o 

CD 

o 

O 

CD    CD 

UJ  O0  4-  OC 

rr> 

> 

rD  > 

>  _J 

_J 

>  S 

> 

2: 

_J 

_l 

_J 

2: 

_1 

_J 

>  22 

en 
o 


LO| 


O  D-| 

J-   r-     3 

"O  •<-   o 
>,  o  s- 

ZC  O0  CD 


O  T3 

■r-  5- 

00  f0 

O  N 

S-  CO 


ro  1 

CD 

r—  CT 

(O  03 

i-  C 

CD  -r- 

C  ra 
CD 


CD  Q 


ft3    > 

CD  +-1 


CD  t- 


r-l 


CD    O 
1 —    00  JO 

•I—     fO     E 

or  >, 

OO  D_  OO 


00  S_ 

CD  CD 

•r-  an 

S-  E 

CD  3 


OO  OO 


O 


o 


C_5 


O 


C_3 


CQ 


CQ 


CD 

CD 

CD 

CD 

CD 

CD 

+-> 

4-> 

4-> 

4-» 

+-> 

+-> 

«3 

CO 

CO 

CO 

CO 

fO 

S- 

S- 

S- 

i- 

S- 

s- 

CD 

CD 

ai 

CD 

CD 

CD 

-a 

-0 

-0 

T3 

X3 

■O 

0 

0 

0 

O 

O 

O 

CD       CD       CD 


sz 

CD 


CD 


CD 

CD 

•l-> 

-l-> 

CO 

CO 

i- 

s_ 

CD 

CD 

TO 

-O 

O 

O 

CD 

> 

00  1 — 

00  CD 

CD  25 
c_) 

X  o 

UJ   -t-> 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 

CD 

> 

+-> 

> 

r- 

(O 

•r— 

00 

.c: 

00 

00 

S- 

00 

CD 

CD 

CD 

0 

E 

0 

X 

O 

X 

Jj 

OO 

UJ 

CD 


CD 


CD 


CD 


JO 

, — 

,— 

r— 

, 

O    CO 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

+->    CD 

+-> 

+-> 

+J 

-!-> 

+-» 

4-> 

■»-> 

4-> 

E 

<o 

CO 

(O 

CO 

«3 

CO 

CO 

CO 

■0   C 

J_ 

S_ 

S- 

$_ 

T3 

XJ 

s-  -0 

S-  X3 

s_ 

J- 

•r-     CD 

2 

25 

CD 

2 

CD 

S 

s 

CD 

CD 

•r~ 

•r™ 

CD  -r- 

CD   -r- 

CD 

CD 

CO-   D_ 

0 

O 

•a 

0 

-a 

0 

0 

-a 

■O 

Q. 

CO- 

-O   Q. 

-O    Q. 

■O 

"O 

JS     E 

r— 

^— 

0 

r— 

0 

r™ 

r— 

0 

O 

CO 

CO 

O    CO 

0  <o 

O 

O 

Q£  -r- 

00 

00 

2: 

OO 

2:  00 

to 

2: 

2! 

CtL 

q; 

21  CH 

2:  oc: 

2: 

2: 

a: 

n 

A 

OJ 

A 

A 

OO 

CO 

r— 

co 

OJ 

C£ 

OO 

ro 

00 

C£ 

n 

OC 

OC 

CsJ 

OJ 

Qi 
CO 

CO 

OJ 

CO 

cc 

*d- 

CO 

a 

•V 

A 

OsJ 

n 

A 

OJ   «3" 

A 

n 

, — 

OJ 

OJ 

, 

ch  at. 

cc 

OJ 

en 

o: 

ft 

"d- 

«^- 

C£ 

OC 

OJ  OJ 

OJ 

OC 
CO 

CO 

OJ 

cc 

s 

s 

«% 

#» 

^1- 

CO 

«s    a 

A 

A 

Wk 

CO 

r— 

OJ 

CO 

CO 

A 

A 

co  ro 

**• 

OJ 

01 

p— 

co 

OJ 

,— 

00 

OJ   CO 

q:  00 

q; 

at: 

or 

ct: 

cc: 

OC 

A 

A 

n 

A 

A 

o; 

OC 

00  oc 

1—  OJ 

CNJ 

OJ 

co 

OJ 

OJ 

CO 

CO 

1 — 

CNJ 

OJ 

OJ 

"Cf 

lo 

CO  CO 

o 

o 


CO 


CO    CD 

co  o 


r—     t-  r—     i-  n-i-  ^S-  CO 

<X>CD  <J0CD  UDCD  «JDCD  >J3 

Mi —  COi—  COi —  CO. —  CO 

.—  C_>  i—C_J  f—  C_)  ,—  C_3  ,— 


CO 

«3- 

«^- 

in 

LT) 

CO 

CO 

vo 

U3 

IJD 

«JD 

to 

to 

to 

CO 

co 

CO 

CO 

CO 

CO 

CO 

E-3 


CU 

>>'rtO 

-»->  to 
"O  •!-   c   <u 
CU  i —    CU    i/> 

03  JD    X 

E   loui  cj 

•!-■»->  CT 

■»->    T-      J_      C 

f    3    O    03 
LU  in  4-  CC 


O 


in  | 


o  aj 

S-  r-  3 

"O  «r-  O 

>>  O  J- 


c 
o 
o 


CM 

I 


X 

t— « 
Q 


Q_ 
Q_ 

< 


cT1 

o  -o 

•r-   s- 

O    N 
J-    03 


CO| 

r—    CTj 
03    03 


c 


O  Q 


o 

•♦J 

2 

o 

O    E 

O    E 

__1 

+->    3 

+->  3 

•r— 

•i — 

>> 

2  T3 

2  -O 

2 

s-  2 

o  a> 

o  cu 

O 

<D    O 

CO 


CO 


CO 


en 


CJ> 


co 


C7> 


O    03 

■»->  -C 

2 


CU 

> 


Qi 


0J 


O) 


r-     E 
CU    O 


a>  a> 


en  lu 


to 

o 
c 
■•-> 
o 
o 


CvJ 

I 


X 

»— I 

a 


CM| 

<D 

QJ 

CU 

cu 

1    ■ 

+-> 

+-> 

+-> 

+-> 

03    >, 

03 

03 

03 

03 

cu  +-> 

s-  -a 

J-  T3 

t-  -a 

s- 

E  >r~ 

Qi  -r- 

0)  -r- 

Qi  -f- 

<U    2 

C     |— 

•o  a. 

-o  a. 

T3    Q. 

t3    O 

CU  •■- 

O    03 

O    03 

O    03 

O  1— 

Q.  _Q 

Z  ct: 

s:  a: 

s:  cc 

s:  m 

•I— 

o 
to 

CU 


to 
a>  a> 
to 

J-  _Q 
03  -Q 
O  O 
O    l_> 


1—    C 


C  1—    o 

a>  <u  > 

0  > 

s-  03    > 

a>  s_  sy 

1  to 
</>  to  a> 
to  +j  c 
a>  c  o 
c  a)  +-> 
•1-  e  to 
c  en 

o  03  XJ 


in 


o 
E 
tn 


o 

ex:  +-> 

c 

cu  a> 

o  u 

03    s- 

<+-  a> 

3  — 
en 


o 

E 


03 


-C   4-> 

+j  a> 

0J   «4- 


*co 

CO 

oi  a; 

cc 

CM  CO 

CM 

^ 

A         A 

#» 

r—.  1 

CO  00 

CM 

CM 

CM 

cc  cc 

CC 

CC 

a: 

, — 

CM  CO 

*t 

•3- 

CM 

eu  0 

r— 

to  JD 

•»         A 

fl 

fl 

9\ 

•I— 

03    E 

, r— 

, — 

CM 

•*$■     "3" 

O 

J=    >i 

cc  cc 

cc 

a: 

a:  cc 

in 

a.  tn 

CM  CO 

<zt 

CO 

1—  CM 

to  s_ 

cu  aj 

r-'r  J3    Q) 

en 

en 

r— 

in 

•r-i.EE 

to 

tn 

r^ 

r*» 

O    CU    3    03 

CO 

CO 

CO 

CO 

wwzz 

r- 

^~ 

t— 

^- 

03 
CU 

s- 
cu 


T3 
CU 
+-> 


r— 
O 

J2 
E 
>^ 
t/) 

CO 

(/) 
03 

J= 

Q_ 


to 
to 

03 


+-> 

ex 

Qi 
Q 


O  O 

in  cr» 

1  1 

o  o 

cm  in 


o 

CM 


c 

03 


to 
to 


1—       CM       CO 

in    in    in 


00m 

in      r—       CM 
I  I  I 

O      CM      O 


O 

in 
1 

in 

CM 


o 

en 

1 

o 
in 


1—       CM 

cc    cc    cc 


CO 

cc 


cc 


CM 

CO 

"3- 

1 

CM 

CO 

2 

0 

>> 

r-     2 

>> 

'(O 

CU    0 

'aj 

JC 

2 

+J  1— 

•»-> 

in 

O 

03  r- 

03 

Q. 

L.    03 

i~ 

CU 

>> 

r— 

CU  J= 

CU 

CU 

a. 

s- 

03 

-0  in 

T3 

Q 

CU 

CD 

-C 

0 

O 

CU 

> 

in 

z: 

ST 

0 

E-4 


•  #> 

-a 

C      1 

CU 

1 

to 

03  -O 

to 

+0 

• 

CU 

t\ 

.X 

4-i 

4- 

o 

■a 

oo    CO  p—  4- 

to 

e 

o.^: 

03  r- 

o 

(/) 

|              r— 

T3    E 

CU 

c 

S-     C  -r-     O    C 

03 

#% 

o 

o 

CD 

+->  •!- 

■(-> 

•p" 

10            03 

CU 

+-> 

03 

CO  'p-    O          'p™  "O    »• 

CU 

S 

•r- 

•r— 

C    O 

to 

C          T3 

+J   o 

03 

>,4-    to    to          CO. 

o 

4-> 

to 

-C 

•p-   to 

+J 

c 

03          ZO 

+->  +-> 

s_ 

T3 

03                  Cl  CU    03   4-> 

03 

o 

o 

i_    C 

CO 

CU 

p—    >>  CO    3    S-           03 

0) 

to 

CU 

H-    CU 

CU 

u 

4->  «r-  -O 

5    CO 

CU 

4-> 

i —    to    O    03    to    i- 

_c 

'o 

CU 

4-> 

O  SZ 

'l-S 

C 

c 

•4-> 

4-> 

C0    CO    CO    1-          T3   *J 

4J 

o 

Ol 

03 

t—  -O 

■a 

S-    CU    03 

>»•«- 

03 

CO 

i —  +->  JC     CD-t->    O    tO  -— 

.  . 

S- 

o 

J- 

CU 

3 

c 

cu  u> 

p-  4- 

u 

3  -Q 

c 

CU 

0J 

a> 

•«-> 

to 

03 

-»->  o  w 

JC 

CU 

03    J-            3  JC    3    3    CO 

o 

J- 

Dl 

to 

■a 

03      • 

03  JC  +■> 

CD  >>T3 

>>  a 

03 

o 

E  i— 

-o 

•  • 

■o 

S  +->  r- 

3  r— 

o 

n— 

E  "O  - — «                                  03 

■a 

>> 

• 

■(-> 

E 

•p~  p-" 

a 

CU 

CU 

3 

O    CO 

E 

JC 

to      •    U  O    ••>   CO    S- 

0) 

c 

jQ 

S- 

e 

+->    CU 

03 

s- 

+-> 

4-    C  "O 

J-  ■«-> 

CD 

co  E  -a  •<-        >,p-  +-> 

i/> 

o 

o 

CU 

#\ 

V)   5 

03 

4-> 

o  03  _r> 

O    03 

03 

3 

Cl         CU    J-    Cl  CD-Q    CO 

A3 

•r~ 

T3 

o 

u 

4-> 

CU    </1 

CU 

CU 

JC 

JC    $- 

O 

JC    C    CO    3    O    03    C 

ja 

•»-> 

c 

a. 

k 

SZ 

> 

,— 

5 

CU  -M  4- 

+->    CO 

CU 

s- 

>>+->-p-<£    Op—    CU    CU 

•p- 

03 

CU 

CT 

c  o 

•p" 

03 

+->          O 

■a 

> 

o 

i —  •!-    03           S-    03    E    Cu 
jt    %    *-     C    CD  J-     C 

#i 

-o 

*K 

a. 

•r- 

o  +-> 

■♦-> 

•r- 

>,  03 

c  o 

03 

JC 

-o 

c 

4- 

i- 

p— 

03 

■(-> 

r— 

s-  cu  to 

CO    E 

JC 

+■> 

O         "O  •!-          CU    CU    o 

cu 

o 

4- 

o 

o 

to 

-a  >»+J 

C 

JC 

JC    CL^— . 

JC 

p—    to                  C    C    Cl+J 

to 

a 

O 

o 

in 

CU  4-> 

e 

CU 

CDJC   -t-J    3       • 

S  jc 

to 

c 

tO   i >>    tO   T-    -r— 

3 

c 

Q. 

(A  •!- 

cu 

4-> 

3 

CD  o   o  to 

+J 

p— 

CU 

•r-  r-  r—            E    CU    4- 

T3 

3 

o 

•  • 

03    C 

+-> 

O 

O 

•p-           J-    CU 

to  -p- 

•p™ 

JC 

>,  O    $-  •■-    CU           >    CU 

to 

CU 

S_ 

■»-> 

■*-> 

<U 

-Q    3 

CL 

s_ 

JC    tO     OVr- 

C0    S 

o 

3 

S-tOOOtOO03+-> 

c 

4-> 

03 

s_ 

+3 

to 

o 

p—  JQ  p— 

4-> 

to 

CU            O    CO    O  •!-  JC    03 

c 

03 

>>-c 

o 

03 

CU    $- 

•P" 

4- 

JC 

03  •!-    3-r- 

03    tO 

to 

>       *   CL         JC  ■»->            3 

cu 

t- 

jQ 

5 

CO 

s-  o 

4- 

4-> 

O    to    E 

i~  r— 

CU 

CU 

,_           .«  +J  .p-   +-> 

4-> 

3 

CU 

■a 

03    CL 

CD 

O 

CU    to           03 

•p— 

to 

4J 

•O    i/i+J    i/i         to    03    3 

-l-> 

JC 

E 

03 

cu 

Q. 

c 

c 

C 

>           O  4- 

C    O 

CU 

03 

C    CU    03    CL  C    >>JC    o 

0) 

03 

+-> 

o 

to 

•  o 

•p- 

3 

CU 

03    •«•!— 

o  to 

JC 

i. 

03JCJC303O+->p— 

> 

to 

o 

to 

c 

3 

Q 

D_ 

S_ 

JC 

JC    to    C    CU 

•p— 

1— 

O    3    O  JC  r—          p— 

•r— 

JD 

o 

T3 

3 

5 

CL  CU    C 

+->  -a 

c 

>)C    d)     Lfr-     W    (O 

+J 

4-> 

•* 

to 

jC    03 

O 

■r-> 

10    3    S-  -i— 

03    CO 

o 

i —  -r-    E     CD          03    CU 

ro 

03 

n 

r— 

c 

c 

cdj: 

J- 

10 

B 

p-    O    03  4- 

i-    c 

• 

'P— 

3          O  jQ    S-  JC  -p-    O 

«. 0 

p- 

r— 

o 

jZ 

3 

CD 

(U 

CU 

•r-    t-    to 

+->  -p- 

>) 

+J 

O  CD    to    3    CU          r—  +J 

"o) 

•p— 

CU 

•  !— 

CU 

O    i/l 

JC 

> 

O    CD  tO    i- 

r—    03 

-p-> 

03 

i —  «=d-             tO  JC     t-   «r- 

o; 

CD 

O 

3 

1/) 

+J 

J-    03 

CU 

CD 

CU 

tO  J3    O    O 

■p-  J_ 

•r- 

S_ 

tO            CO            ■♦->    O     E  -C 

C 

to 

o 

x:  .c 

JC 

•r- 

3    S- 

4-  -O 

p— 

+-> 

O  JO     O    O            03    CD 

•r— 

>> 

S- 

CU 

-t-> 

1—  s 

to 

QJ    WO    >> 

C      1 

•p— 

r— 

SZ    -(->           -r-               "4-3 

• 

■P 

CU 

cu 

> 

T3 

CU 

to               (U 

'P—  p— 

JD 

•p— 

■M            >»   3    tO    O            O 

^^^ 

<D 

•»-> 

JC 

rcu 

•p— 

cC   c 

o 

4-> 

cu  a  c  >> 

p— 

03 

4- 

•r-  O    03     0"i —  -r-     3    C 

• 

CU 

+j 

4J 

CU 

+-> 

03 

• 

+J 

03 

JC  >p-  •!-    03 

CU    CU 

CU^~ . 

C 

3C\J    E-^t-TS     O    CU 

+-> 

•p— 

3 

03 

u 

03 

ai 

i_ 

S-  h 

■P  s 

Eo 

•p— 

» O  -r-  p- 

c 

4- 

E 

C- 

03 

r— 

to  -o 

CU 

+-> 

o  to  o 

03 

tO            tO    i.    tO    X  i —  T3 

o 

o  t. 

o 

cu 

M- 

CU 

CL  CU 

■!-> 

<S\ 

c 

3  i— 

S-  TD 

CU 

3 

p—  JC  p—    O           O    03    CU 

o 

s- 

CU 

S- 

-a 

$- 

OS 

3  -M 

+-> 

CU 

o 

•    CTt-    C 

CO    C 

Cl  i- 

o 

•p-    •*->  •!-              •"           JC   -X 

.. ' 

a. 

CD 

4- 

o 

3 

O  -4-> 

•p- 

s 

•p— 

«/)  <:  o  •!— 

■a  03 

O 

r— 

OCLOOtO      *too 

c 

E 

to 

S-    CU 

p— 

o 

■*-> 

i —         to 

o 

-o 

to 

to    CO    to  •!-    CO    O           03 

to 

r— 

o 

i- 

• 

CD  S 

p— 

03 

CU  i-         cu 

E  r- 

•p-      •> 

-a       jd  -r-  -i-  c  s- 

co 

'p— 

r— 

O) 

A 

o 

■a 

t- 

$- 

>    O    •"  to 

Q.(_3 

CD"C 

+-> 

o 

O 

4-> 

r— 

+-> 

0) 

s-  >>  c 

E 

■M 

03           VI    O 

CD  CO 

03 

c 

CO     CO     (/)<  'r-  -r- 

o 

to 

S- 

03 

r— 

> 

3  p— 

o 

r— 

i_     «  cu  jc 

c   s 

S-      •> 

•p™ 

C  -M    CU           E    c    to    S- 

e 

CL 

3: 

CU 

pwa 

o 

o  sz 

C 

s- 

•p— 

DIOtP 

■r~ 

<X. 

> 

•i-     03  JC     C    03  -P-  i —     O 

■M 

a> 

3 

•r~ 

E 

4-    CD 

O  4 

4- 

•p~   p— 

>  >i  >> 

03 

03    i-  r—  -r-  4-  i —  -p- 

o 

JC 

S_ 

4- 

o 

CU 

3 

•r~ 

c 

$-    3  >r-  4-> 

03  r- 

p—    to 

JC 

i-  cu  —            o  o  to 

o 

+-> 

CU 

O 

r» 

to 

$- 

o  o 

■(-> 

</) 

•p— 

O   cr  E   Cl 

JC    CU 

CU    Cl 

"O  "O            tO    >>  03    tO    3 

u_ 

+J 

CU 

4->    $_ 

03 

CL 

<:  03  cu 

+J 

+->     3 

to 

1     O         p—    E  -^           O 

JC 

4- 

r"" 

> 

03 

to 

c  o 

+J 

3 

JC 

«1         4-    O 

tO    03 

03    O 

r— 

i —    E       •  *p-    03           •••*- 

CD 

o3 

03 

•r- 

■r— 

•i-  sz 

CU 

o 

CDTJ       •>            X 

p—    i. 

S-    S- 

•p— 

p—        *— »  O    O  JC    to    > 

OJ 

3 

> 

to 

4- 

+-> 

CD 

S- 

•r- 

C    U    >)d) 

•p-    CU 

CO     CD 

o 

cu  +->    to    tO  i —  +->Ci- 

i 

O 

r— 

• 

O 

to 

O 

S- 

to 

CU 

CD 

JC 

03  -i-  TD 

o  -a 

-o 

co 

3    03    CU                 -p-    O    CU 

LU 

J- 

'p— 

■o 

E 

cu 

O) 

i —  to 

> 

to  JC    c    to 

CO    o 

o  c 

r—    to    C    3    N    Cl 

JC 

o 

•p— 

CU 

o 

>^+^ 

•r—  'r— 

s- 

CD 

■l->    03  4- 

E 

E  -i- 

>>^~ «JD    CU  T-          «r- 

X 

+-) 

to 

a. 

s_ 

X 

4-> 

+J 

O 

+J 

3 

C 

X>  'f-     tO  | — 

^— ^ 

i —    CU    03  "O           CU    i-    to 

i— i 

03 

CU 

•  r— 

•r- 

to    CU 

3 

O 

•p~ 

CU  —1           03 

^""-*    A 

O    CU 

,— 

C0-X+->31O<OO*p- 

Q 

4-> 

a* 

i- 

4- 

r— 

p— 

r— 

o 

4- 

> 

C         i-  -o 

i —    CL4->    tO 

03 

+->  -p-           r—  +->    O  JC 

~^Z 

C 

JC 

o 

-)-> 

•r— 

4-  -i- 

JC 

03 

•p-    C    O  _3 

03    CO 

o 

■  i — 

03  p—    i~     O  p—  JC           ■!-> 

UJ 

CU 

4-> 

* 

03 

J3 

CD 

O  4- 

+-> 

cu 

JC 

03  -p- 

•p-    CO 

S  sz 

-t-> 

i-           CU    C    3  +->    O    03 

Q- 

E 

■o 

+-> 

JT 

•r— 

C 

O 

•p- 

JC 

j-          »>-o 

+->  -o 

O  4-» 

c 

CO    CO  +->  •— •   3         •«-  JC 

O. 

0) 

JC 

•p— 

c 

5 

+J 

•p— 

C    J_ 

S  h 

to  T 

c 

pw 

C0T3JC    03 CT-pJ    O-M 

< 

> 

4-> 

Cl 

CU 

CU 

O.T3 

O    CL 

r— 

tO    03    03 

CU  T3 

to  c 

4-> 

o  +■>  3       <:  clp- 

o 

03 

03 

+J 

E 

CU 

3 

•p- 

T3 

•i — 

>>  O  ••-> 

+->    C 

03 

O 

E                                 CU    03  -X 

E 

CU 

J- 

X 

O 

O 

r— 

4->    CU 

C 

• 

o 

p—  JC    CU    to 

O    03 

>>JC 

Cl 

-O    CO      •  "O    o    o    o 

c 

CU 

to 

to 

o 

03  JC 

03 

■o 

I/) 

cu  +j  , —  +j 

Cl 

p—  +-> 

T3C+JCCXOO 

s_ 

CU 

>> 

3 

c 

O  +-> 

CU 

>          CU  p— 

CL 

CO 

4- 

C0303O03C0J-J- 

CD 

JD 

p- 

-o 

A 

(/) 

•p- 

•p— 

■o 

S- 

^— ^ 

•r-  4->  -X    3 

4-    CU 

4->    i- 

4- 

03           i-  'f-                 4-» 

+-> 

CU 

c 

CU 

4-    J- 

CU 

0) 

p— 

to    Cl  to  "O 

4-    CO 

03    CO 

O 

•>  co  to    •>  to  co  co 

03 

>>+J 

03 

> 

CU 

t_ 

•p-    CU 

-O 

sz 

03 

</>   CU     1    zz> 

o  -a 

i~  SZ 

C 

"O-XTD    lOtOCO    Cl> 

3 

r— 

03 

•r— 

p— 

CU 

to  +-> 

S- 

4-> 

•p— 

<U    O    >> 

c 

CO  +J 

3 

CO    O    O  "t-  4-  «r-           03 

+-> 

i_ 

CU 

to 

XI 

> 

to  4- 

3 

03 

4-> 

u  x  -a  4- 

3    >>-U    O 

S_ 

coEE<—  p-s-jc 

4- 

o 

CU 

+-> 

</> 

03 

o 

03    03 

+-> 

CD 

C 

X  CO   c   o 

J-  r- 

o 

•p-    i-           tO    03  •!-    O 

o 

CU 

■a 

03 

CU 

-Q 

u 

r— 

to 

CU 

CO           03 

CO 

E  to 

JC 

03  -O  JC    C    3    E          +J 

S- 

o 

i_ 

o 

O 

O  r— 

•p- 

CU 

-*-> 

to   to  to 

2   4-> 

,— 

CD 

l_C0+J03O'03t003 

a) 

•p— 

E 

X 

$- 

c 

03 

T3 

i- 

o 

O  +->           Cl 

O    03 

SZ   -r- 

-OJD-r-    S-CC4-    CJC 

+->  T3 

CU 

D_ 

o 

•p— 

C 

03 

CL4->    ( 

i—    S_ 

+->  o 

JC 

1             3   4->                   03   4-> 

03 

r. 

•  • 

•f— 

..  +J 

3 

CU  i—    o 

CU 

•p-  CO 

r-  T3                     •>   >>  CL 

&- 

S- 

CU 

CU 

+-> 

Q. 

c: 

03 

4- 

r-EfflS- 

>>-o 

5-— 

>> 

, —  i-toi-toco'p-to 

o 

+J 

ai 

•  • 

•  • 

03 

3 

OJ 

CU 

+J 

4- 

i—    E   +■>    CD 

p—    o 

CO    03i —    CO" —     >>CDCj. 

03 

03 

CU 

"O 

+-> 

o 

■t-J 

-O 

03 

O 

CU    03    C  JD 

CU    E 

to 

"aj 

3JC-p--1->p—    03    03    3 

•  • 

c 

s- 

c 

$- 

S- 

CU 

s_ 

o 

-o 

C 

S    to    CU    3 

+-> 

0)      . 

4-> 

O    03    O  p—    i-    O 

>l 

*^ 

CU 

•r— 

03 

03 

CD 

C71 

CL 

o 

3 

Q-    E    to 

03  4- 

J-    c 

03 

4-      *t033O4-J- 

+-> 

sz 

-o 

03 

N 

CU 

+J 

i — 

J- 

•>           CD 

i-    O 

3    O 

C 

O    to                  O"                 CD 

•r- 

+-> 

o 

S- 

-a 

03 

> 

o 

4- 

o3 

Cl  to    03    O 

CU 

+->  ••- 

CO 

C    i-  4-  <C    J-  JC  JD 

r— 

•p™ 

E 

"O 

cu 

-C 

•r— 

4- 

T3 

C 

2 

CU  CO   s-  •«- 

T3    >>  X    to 

■a 

>>  03    O    O           O  +J    3 

•p- 

2 

to 

p— 

CD 

O 

CU 

o 

o 

CO  T3  4-    C 

O  i— 

CU    to 

o 

i —    Cl •>         t-    to 

jQ 

ft 

p— 

3 

C 

p— 

O 

c 

E 

•p— 

_i  -a  3        cu 

s:  4- 

4->  t- 

4-  "O           CO    to      •>  3 

03 

i_ 

3 

03 

o 

03 

p— 

=3 

3 

+-> 

v_-> 

p-    C    t. 

w  cu 

E 

^_» 

CU    J-    CU  +->  4->    CU           O 

CU 

CU 

o 

i- 

to 

•r— 

o 

E. 

to 

•p- 

4-    O  -r-  <C 

•p— 

cu  to 

•r    (O    L     03    CL  C    tO  t- 

E 

>> 

p— 

OJ 

E 

to 

c 

$- 

to 

T3 

O    C 

JC 

to   c 

JCJC    3    i-    CU-p-p—  JC 

t 

03 

to 

c 

C 

O 

CU 

-a 

-a 

03 

-a 

• 

r-4  Q    C 

•  o 

J-    03 

• 

O          +->           3  4-  •!-  •»-» 

CU 

i— 

CU 

CU 

u 

-C 

>i 

c 

03 

«C 

>>^         -r- 

CO 

03    S- 

CJ 

«>  X    3    CT          O  •!- 

Q. 

>> 

o 

+-> 

LU 

2      • 

a: 

03 

to 

p—            t- 

CD 

O   4-> 

CDtO    CU    o<    >,tO_J 

CU 

r— 

sz 

•p— 

to 

4-            O    tO 

c 

O 

C    C   4->  p—            S- 

p— 

CU 

CU 

-—^   CD 

t- 

03 

CU       •          p— 

•  r- 

i~ 

•p-03           to      ««CU«*>C 

*^ 

■B 

+-> 

^^^ 

> 

^^„ 

OJ   •!- 

•^.eu 

CU 

•p-     C    O   •!- 

■»-> 

>>  CO 

+->    Cl  CU          to    >    to  -i— 

CNJ 

? 

03 

ro 

t; 

•*■ 

x: 

LO|4-> 

o 

CU 

JC    O           O 

to 

p-  +-> 

to  -p-    C    03  +->         T3 

cu 

J- 

4-» 

to 

03 

03 

CD 

O  -p-    Cl  t/> 

•p— 

CU    03 

•p-    CD-r—            C       •»   O    tO 

E 

cu 

03 

00  >> 

5  4 

c 

tO    3 

to 

-t->   3 

10034-COCUCUJCp— 

T3 

r^ 

03    S_ 

i- 

03 

CD  to    O  "O 

c 

03 

C    J-           >    3    C   +->  -p- 

CU 

O 

CU 

p-    CU 

4- 

3 

JC 

C  -r-    J-    C 

o 

J-  4- 

O  4-    O    03    CT'r-    l_    O 

ex. 

E 

a; 

u  > 

O 

tO 

o 

•i-    E    CD  03 

u 

CD    O 

o> —  +->jccj:4-o  to 

E-5 


i—    CO 

4-> 

s_ 

00 

•|—       CO       00                   03 

CU     1 

03 

o  a)  r—       x: 

»   >    CU 

D1X 

-o  w  r  -p-  r  +j 

C    O    CD 

-O     E     CD 

c       l—  o  +-> 

O    U    03 

CU    T-     •!- 

03      •»          00  -i—    00 

•i-          c      • 

+->   >  x: 

CU                  5    CO 

+■»  cu  03  a> 

CU  r- 

T3i —       •    •«          »i— 

O    >   E    Q- 

s-   o   >> 

a)  .o  r— 

CO    CO  i — 

3  ••-            >, 

CL    >     S- 

■P    (O    (O 

■a  r—  •!- 

"O  +J    CU  -t-> 

S-    C    CU 

4->     +->     T- 

CU    T-      E 

O    03    > 

CU    T-       >          • 

O)         s- 

3    O    03 

i-     4->   T-    1— 

+->           ^-< 

5    S-    CU 

cr  to  4- 

Q.  CU    co  •!— 

c  +->      •>+-> 

a>  +-> 

<XL 

CD  C    O 

•r-  c  x:  c 

>>+->    o3 

••  5 

CU    CU    CU    to 

CO    CD  CU 

r-(D     E 

i —    CO    o 

CD  >  +-> 

cu  e  •<-  a 

J=    5 

r—    CU  r— 

03        x  o  xi  cu  x:  s- 

CD           CO 

03  •!-  i— 

S-  +->    Q)  +-> 

CD           CO 

3JC     3 

•—    03 

o  c 

+->    03       *   CL 

o  en  o 

•  •»•!-  x: 

4-    CU    i~  "O 

O    E    E 

S_  -r-  -f- 

co   E    co 

S-    CO    cu 

C    03    3  O 

O  x:    > 

r—     03 

r-    S-  "O  +J 

E  •<-  LO 

x:        s- 

o  4-   c: 

03    3    C    03 

■o       -a 

• 

-M  +->    O) 

CO               •!- 

i-     0    3  r- 

i—    CO    CO    o 

c 

C    Q. 

o    >> 

3                  CU 

3    >    E  +-> 

•r— 

C    CU    E 

+J   E    o 

+->  4-      -   S- 

O    T- 

03 

CU    E  •!- 

to    03  i — 

03    O  "O 

x:   co     "O 

+-> 

x:   03 

•r-      O    T- 

e         cu   co 

co   c    S  - — 

£ 

2    E    >, 

DC  r-    O 

CO    i-    03 

<v  o 

3 

r. 

S—  i— 

to 

4-    CO    03 

00   +->  i —   CNJ 

o 

>> 

co    CU    i- 

i—    c 

O    CU    CU    CO 

CO    c 

s: 

CO 

CU    Q-  "3 

i—  -r-  -a 

i—  i—    c 

-(->    •!-           «-0 

> 

-|_>           CU 

03            C 

CO  -o  o   o 

o3         S   c: 

o. 

s_ 

03    o3    C 

CO     03 

C      S-               •!- 

E    CO    O    03 

cu 

3 

s_ 

.«    Q. 

O    (B    5--P 

•i-    i-  r- 

CU 

CO 

x:  s- 

I/ID" 

•r-    CD  O  •!- 

■MO          .— 

x: 

C  +->    CU 

r—     O     03 

4->    CO          -O 

WE    >> 

CO 

c 

o  -i-  > 

o   s-  +-> 

(OKr-     C 

LU             S-     CO 

o 

•r-    5    O 

CO    CD  03 

>            03    O 

S-    CU    CO 

4- 

•  r— 

+-> 

•i-  X)    J- 

S-          i-    o 

CO     >    CO 

o 

4-> 

fO    CO    to 

+->    3   +-> 

CO       •    3 

•  "O          co 

• 

03 

S-  r—  i— 

i-    co    to 

co    co  •»->    i. 

"O   c:     «o3 

p— 

CU 

4-> 

•— -% 

+->    •!-     ■!- 

CU          X3 

XJ    O    03    CO 

CO    3  T3  i— 

XI 

CO 

• 

i—   o  o 

>•    O    3 

O  -r-    E    > 

S-          CO    o 

CU 

•r— 

CD 

+-> 

•i—    co   co 

•i—     CO 

4->            O 

CO    c   +-> 

p— 

to 

CU 

c 

4- 

i—   s- 

C    CO    i-    o 

-o   o  •<-   CU 

x> 

> 

o 

C      •>  S 

r—     CU     CU 

O  -i-    CO 

•I—    T—      3      Q- 

03 

x: 

a 

•i-  i—    O 

03  «=£  i— 

s-  x:   co 

to  +->    co   o 

+-> 

+-> 

r^ 

v * 

fO  i— 

XJ 

-O    CO  -M    3 

c    o    c:  r— 

s- 

•r— 

S  «r-  i— 

CO    S_     03 

CO  4->  -i-    O 

O     3     3     CO 

o 

o 

o 

co 

O  +->    03 

CU    O    CU 

CO    O    CU    CO 

u  -o 

+-> 

c 

CO 

a> 

i—  c  x: 

-0  4-    E 

03  03        a 

O         4- 

+-> 

CO    CU    CO 

X5    i-      •>  03 

o  s_  ••  o 

^j- 

CU 

•1 

o 

+->           i —  4->    CU 

03    CO  X> 

CO    O.  CU 

x: 

4-> 

c 

>>  O  TD    O    Q.  Q. 

X   (O    s. 

r-              J-     CO 

cu 

+-> 

•r— 

4-> 

$-    Q.  C    C    CU    E 

..   o   CU    CU 

03    CU    03  p— 

+-> 

c 

O 

CU           o3  ■— «    <J  *i— 

CU 

s-  x: 

CD         •!- 

o 

c 

CD 

o 

>    CD        X 

CO 

U    o3 

CU    03    00    O 

c 

o 

r->. 

u_ 

C       •>          CU    CU 

3 

•r-             CU 

S.     L     =     Ifl 

4-> 

CDI — 

CD'i-    CU                    > 

4->    C    CD 

03    O     C 

o 

CO 

C  CD 

C  i —    o      •   to    CO 

CU 

03    <U     03 

14-    CU    o 

o 

c 

•r~  r— 

CM 

•i-i—  03  c  +->  x: 

CD 

E    Q.  i- 

C           +->  4-> 

4- 

•r— 

c 

| 

>    CU  4-    O  r— 

c 

•r-    O    CO 

o  s- 

Q. 

c     » 

LU 

tO     S     1-   «r-    3   4-> 

03 

1—        > 

•r-     O     CU     CU 

c 

03    >> 

XI    tO    13    CO    13    «o 

s- 

O    O    03 

CO  4-    >  i — 

•r— 

03 

r—    J- 

X 

to  co  crx: 

+-> 

O          •«-  X3 

00 

CL.   +J 

*— i 

co  x:        t-  <C  +-> 

CU 

-a       sz 

S-    00  +->    03 

-o 

o 

00 

CD 

r-    CD  CU    E 

> 

c  -o  +J 

CU  i—    03    U 

CU 

S- 

CO    CO 

^ 

•i—  -r-  X:    CO  "O    CO 

•r— 

«J    CO  t- 

•1—  r—  *r- 

+J 

co 

E    S- 

LU 

o  x:  +->  c  c   cl 

co 

•r-     3  -O     O     CO  i— 

CO 

-o 

O  o 

Q. 

tO                    03    «0    3 

c 

r—  i— 

c  oo  o:  a. 

•r— 

c 

Q  U. 

D_ 

(OS.!-           O 

CO 

•i-    Q.. 

03                 Q. 

r— 

o 

•=c 

03  4-»       »«   i- 

+J 

O    CL  C 

4-           o3 

D_ 

+->  4- 

, — x:  cu        co  cd 

X 

CO    03    O 

»>  o     • 

CU 

C    O 

r-   +->    C     S-  4-  X) 

CO 

•r— 

>>         C    CU 

S- 

CO 

3 

fO  •«-            CU  i—     3 

TD    >^-l-> 

x:  >>  o  s- 

03 

4-> 

O   4-> 

•r-     S     i~    +->    <0     CO 

s- 

C  +->    03 

Q. +->•!-    03 

•1— 

s:  c 

+->           O    (O    3 

o 

03  •!-    N 

03  •!-  +-> 

00 

oo 

CO 

c   co         2  cr  o 

4- 

^^    *^ 

t-  r-     03     >> 

03 

MB 

CU  1—   +->           <C  t- 

a  «r"  p^ 

CD-"-     CD  CU 

CU 

s 

+->•!-  (O  4-        x: 

>l 

CO  X2   •■— 

o  X3  •■-  x: 

s_ 

o 

+J   s- 

O    O           O      "  +-> 

4-> 

03    03  +-> 

Q.  03    i-   +-> 

03 

1— — 

03 

Q.  CO     J-             CO  t- 

■r™ 

CO  -!->    S- 

o  +->  s- 

4-    CL 

CU    CU  i—  _1 

• 

f— 

S-  -i-    CO 

+J    •!—     •!—           •> 

■D 

oo 

O    CU 

4-     >,   >>+->r- 

03 

•1— 

03    3  4- 

3           -O 

c 

4-> 

Q 

4-    CO    (O    <0    O    C 

+-> 

XI 

co 

«   00     i-     CU 

03 

S- 

>> 

O    1—    r—      S-      3   T- 

03 

03 

CU         s- 

CO             O   +-» 

1 — 

o 

CU    03 

c  u              cr 

s_ 

-l-> 

Ur-O 

to    O           03 

CL 

>  »r- 

3          >>  5  «sC    co 

4-> 

•1— 

•i-    o3 

CU  +->    C    (J 

co 

CL 

S-    C 

J-   4-     03     O            r— 

CO 

3 

S  •!-    CD 

C                  O    T- 

3 

3 

3    i- 

O    1—    1—          »  T- 

X3 

co 

4->     C 

•i—    CD''—  "O 

o 

CO 

CO    O 

x:         o   co  co  o 

3 

S-      C    T- 

-s«;  c  +->   c 

CU 

4- 

CD   >>                  +->     00 

00 

"O 

CO   CO  -cj 

O    •!-      03    T- 

c 

r— 

r—   *r— 

•i-i—    S-    >,  Q. 

CO 

>  +->    CU 

O    >>   M 

03 

*r™ 

•r-  r— 

nr  4-  o  s-  cu  ••> 

CO 

+-> 

O    O    CU 

S-  r—  -i-    CU 

r— 

o 

O     03 

* —  CU           CU    3    to 

p— 

03 

Q.  CO 

Q-r-     00 

r— 

to 

CO   O 

•r  c  >  cr  c 

X) 

E 

CU 

CO      Q.T-    •!- 

CU 

x:  (O       <C  o 

03 

•r- 

U    <U4-> 

03    03  +->    2 

o 

oo 

•    O    CL  03           N 

O) 

+-> 

C    S_    3 

i-  i- 

co 

•r— 

•  • 

Q           >>            «•!- 

E 

to 

CU    03    O 

x:  >>  cu  co 

•r" 

sz 

LU 

CD  fO    CU    CO    S- 

c 

LU 

•i-        x: 

u  i—  4-  x: 

z: 

t— 

C_> 

c  r—   >  +->  o 

CU 

i_    CO   -M 

ZJ    -r-              +-> 

Cd 

•r-    a    03    c  x: 

Q. 

CU    CO  -i- 

00    S-      •>  o 

CD 

+J        x:  cu 

E 

^.Q.+J    S- 

03    CD 

""■^ 

^^. 

o 

to    lO           3    O 

•r— 

<X>  \X    03  ■> — 

co   co    C    to 

f^-l 

00| 

CO 

•i—            (/)    CT'r- 

CO    E 

i-     00  «i-     00 

co  x:  i—  eC   S- 

CU 

•1-  +-> 

O    CO  "O    CO 

C   +J  -i-           4-> 

> 

CO  4->    C 

O    O    CU  r— 

O  •!-    O    C    03 

03 

to   co    CU 

03    CU    CU    C 

a  3 

to  •!-   c: 

x: 

3    CU    E 

U_     C     00  DO 

E-6 


co 


o 
co 


CO 

o 

h— < 

h- 

00 

1— 1 

q; 

UJ 

l— 

c_> 

CO 

<C 

1 

a: 

UJ 

«=c 

:n 

X 

o 

1— 1 

Q 

_i 

^ 

< 

UJ 

a; 

Q_ 

UJ 

Q_ 

xr 

< 

UJ 

CD 

UJ 

i_ 
O 

co 

CO 

< 

co 

_J 
o 

CO 

2u 
>- 

co 


o 
co 


O) 

a. 

o 

-o 

r— 

O) 

CO 

a. 

CO- 

■o 

OS 

c 

SI 

03 

co 

<4- 

a; 

CO 

CO 

•r- 

CO 

^~ 

03 

CO 

r— 

a: 

03 

-»-> 

•  r— 

c 

i. 

a> 

CD 

s_ 

+-> 

03 

03 

Q_ 

s: 

c 

o 

co 

i — 

•  r— 

o 

■r" 

+J 

03 

O 

O  It- 

CO 

OS 

S_ 

JO 

CO 

3 

3 

C£ 

CO 

CO 

CO 

a> 

S- 

u 

•r— 

3 

03 

o 

+->  4- 

CO 

X 

S- 

JO 

CO 

3 

3 

^— 

CO 

CO 
•1— 

o 

CO 

JO 

c_ 

3 

o 

CO 

r™- 

"■-v. 

o 

a) 

<_> 

o 

m 
4- 

CO 

co 

jc 

a> 

co 

+j 

CD  JO 

Q. 

c 

u 

co 

03 

c 

Q 

cc 

►— 1 

s_ 

co 

'aT 

r— 

jo 

E 

■f~ 

E 

o3 

O 

3 

z 

CO 

2: 

>> 

s- 

QJ 

> 

o 

^.^ 

4-> 

CO 

, 

* 

CTJ 

C\J 

> 

CD 

#s 

r- 

i— 

V^rf* 

>> 

^~ 

Cl 

S_ 

CO 

03 

co 

a 

+-> 

^ 

CO 

j*: 

o 

o 

5- 

O 

•r— 

C 

u 

03 

•^ 

o 

co 

,— 

03 

o 

CO 

> 

CO 

CM 


CD 

£= 

Q. 

•r~ 

CO 

CL 

CO 

O 

+■> 

,— 

CO 

CO 

>> 

>> 

s_ 

r— 

co 

4-> 

> 

C 

CO 

o 

C3 

+-> 

CL 
CO 
CD 
-M 
CO 

O  CO 
+-> 


CO 

> 

CO 


-a  -a 


u 

o 

03 

m 

>>  >> 

^— 

^— 

4-> 

+-> 

sz 

JC 

CD 

CD 

CO    CO 


c 

(J  03 

•i-  U  J^ 

co  i —    o 

fO  o   o 

co  >  s_ 

>> 

f— - 

-o 

U>)Er- 
•i-  i—  3  »r- 
O  4->  -r-  E 
03  JO  "O  (U 

CD  CO    o    c 

E  -r-   E  +->  -i- 

•i—    CO  TO  "O     03 

"O  •!—    •!—    -il£ 

CO    O    (_>    O  i— 
2L"   +->    03    03    03 


JO 
-LO 
O 
C_> 


JO 
JO 
O 
O 


E 

03 
O 


E 

03 

O    >> 

r—     03 


>>  E  >>   >> 

i_    03  S-    03 

CO    O  CO  i— 

>  i—  >  a 


c 
3 

o 

S  -a 
o 

l-  JC 
X3    CO 


+J   E   >^  o 

i —    03    03 
•r-     O  r-    O 
CO  r—    a  +-> 


c 

O    03 
•i-    CJ  ^^ 
CO  , —    O 

03    O    O 

co  >  X- 

r-  -o 
-a  >>-m  i— 

•r-  l—   JC   -r- 

u  +J  cnE 

03  JC  •«-  CO 

CDr—    O    C 

E     "I-       CO     +->    •!- 

•i—    CO  "O  "O    03 

"O  'I-    'I-    I— 

co  o  o  o  ^: 

21   4->    03    03    03 


O 

■!->  O 

■M 

E  "^ 
03    E   E 

O    03    03 
r—    O    O 

T3  -M  >,  >, 
C  ^-  03  OJ 
03  -r-  r—  r- 

CO    CO    U    O 


03    O 
CDi— 

03    O 


JC     C 

co    2 
•r-    o 

S    5- 

O  JO 

■—  o 

c 
s-  o 

03    S- 
-O  JO 


o  c 

JO    o 

s_ 

>,JO 

OS 

S-    >> 

CD  03 

S- 
-^    CD 

S_ 

03  O 
Q  +-> 


c 

o 

s_ 

JO 


S- 
03 

-a 


CO 
•r- 

o 


co   c 
r-    S 

3   O 
O    S- 

p—  JO 

CO    o 


CD 

CD 

r— 

CO 

1 

1 

o 

o 

1 — 

C\J 

■^  CO 
o  o  o 

4->     S-   ■(-> 

JO 

C           C  C 

S    >>  3  2 

O    03    O  O 

&-&.&-  S- 

OQ     CDJO  JO 


CO 

I 

CO 

C\J 


03 


1-1 

CO 

i- 

co 

s- 

r— 

CO 

CO 

o 

^f 

o 

CO 

CO 

o 

co 

_J 

CO 

o 

CO 

r~» 

r— 

^ — * 

r— 

*^^ 

,— 

CO 


CO- 
CO 
CO 

+J 

CO 

o 
+-> 


CO 

> 

CO 


co 

03    O 

CO    > 


UT3  U 
r-  C  «r- 
C  03  C 
03  03 

U  r—  C|_ 
O  O  3 
S-.    >  +-> 


03  r-  O     >» 

03  +->  i — 

>>  i~  CO    CO 

,_   4->  r—   -t-5    C 

+->    3  03    03  -r- 

JC    CO  i-    i-  i— 

CD  C  3    CD    03 

•f-  +->  TO  -^ 

i—    O  CO    O  i— 

co  +->  c:  E  03 


E  E 

03  03 

>>  O  >>  O 

"O  r—  TO  r— 

C  C 

03    O  03  O 

CO   +->  CO  -t-> 

CO    E  CO  E 

C    03  C  03 

•r-     O  T-  O 


C  C 

o  o  o  o 

■l->   S-  +->   s- 

JO  JO 

c  c 
3    >»  S    >, 

O    03  O    03 

i-    i-  S_    S- 
JO    CD  JO    CD 

>>J^  >^-^ 

(O   S.  (O    s. 

i_    03  i-    03 

C3  "O  CDTO 


LD 


I 

O 


>> 

>> 

^— 

r- ■ 

CD 

CD 

c 

C 

o 

o 

J- 

S- 

+J 

-l-> 

CO  ^-v 

CO  ,-^ 

r^ 

r— 

O-— ' 

O-— ' 

■•-> 

+-> 

CD 

CD 

>»  c 

CO    c 

r—   »r- 

r"-   •!"■ 

+->    Cl 

4->     CL 

C    O 

E     O 

CO  i— 

CO  ■— 

CJ3    co 

O    CO 

c 

O    03 
•r-    O  J^ 
CO  t — 
03     O 

CO     > 


o 


03  r— 

03 

>i  S- 

i—  3 
+->  +J 
J=  CO 
CD  C 
•r— 

^-  o 
co  -»-> 


E 

03 
O 


U 
O  03 
4-> 

03  +-> 
J-  JC 
+J  CD 
3  -i- 
CO  r— 
C    CO 


•^    >>  >) 

E  -a  > 

03    C  03 

O    03  CO 

_1    CO  c- 


O 

s- 
---.  JO 
c 

3  J= 
O  co 
S-  «f- 
-Q    3 

O 

03  i— 
S-    CO 


O 

I 

CO 
CM 


c 

O     03 

•i—    O  Jii 

CO  i —  O 

03    O  O 

CO    >  S- 


o 

03 


+->    03  03 

X  s-  s- 

CD+->  •<-> 

•t-    3  3 

r—    CO  CO 

co  c  c: 


T3  TO 

c         c 

03  03 

co  co 

o       o 

E  E    E    E 

03  03    03    03 

O  O    O    O 


C 

3         3 

o        o 

S_  i — 

JO  r— 

CO 

>»      >> 

03 

i-  JC 

CD  CO 

C  C  «r- 

3  -^   3  -o 

o  s-  o  -o 

S-    03    i~    CO 
CO   TO   JO     1_ 


CD 
CO 

I 
CO 
CM 


«3" 
CO 
CO 


CD 
CO 
CO 


> 
LO 
CO 
CO 


E-7 


c 
o 
u 


CO 

i 


Q_ 


O) 

a. 

o 

■a 

^— 

cu 

CO 

Q. 

a. 

"O 

rO 

c 

s: 

rO 

to 

<4- 

cu 

CU 

00 

•r— 

CO 

r— 

re 

CU 

r— 

C£ 

c_> 

fO 

+-> 

•  1— 

C 

s_ 

<L> 

cu 

S- 

+J 

rO 

fO 

a. 

s: 

c 

o 

cu 

i — 

■r" 

o 

•r— 

+-> 

fO 

o 

o 

4- 

00 

rO 

s_ 

JD 

0) 

3 

3 

Qi 

co 

CO 

cu 

<u 

s_ 

a 

•1 — 

3 

ro 

o 

+-> 

4- 

00 

X 

s_ 

.a 

CD 

3 

3 

1—  co 

CO 

•r— 

o 

oo 

.a 

s- 

3 

o 

CO 

r— 

■^-v. 

o 

cu 

O 

o 

rO 
4- 

J- 

3 

co 

00 

.c: 

CU 

cu 

+-> 

cd_e: 

CL 

c 

a 

CD 

rO 

c 

Q 

a: 

1 — 1 

s_ 

0) 

cu 

r— 

J3 

E 

•i — 

E 

fC 

o 

3 

2^ 

co 

■z. 



cu 

> 


+->  ro 


cu 

> 


CO 


CD 

CM 

> 

CU 

A 

r— 

^~ 

N^^*' 

>> 

^~ 

CL 

S- 

CU 

rO 

cu 

CU 

+J 

Z 

00 

CU 

CM 

> 

cu 

a 

r— 

^~ 

>^_ ** 

>> 

r— 

Cu 

s_ 

CU 

ra 

CU 

cu 

■(-> 

2= 

00 

CL 

CD 
CU 

+-> 

00 

O 

4-> 


cu 

> 
cu 


S~  CM 

ro      • 
CU  r— 


o 

>> 

•M 

'a! 

en 

4-> 

c 

ro 

*r~ 

S- 

CL 

QJ 

o*-~ 

■o 

i—  CM 

o-— 

00 

Er- 

* 

*-_!-* 

>><— 

o 

i—  ^— -* 

■M    CO 

CD 

c 

C    CL 

r—  *r— 

o   CU 

CU    Cl 

s-  cu 

>    O 

■(->  •*-> 

CU  r— 

CO    00 

_l    00 

o 

■r— 

C 
O    ro 

•r-  U  -^ 
00  i —  O 
rO    O    O 

CO    >    S- 


•o  >>      -a 

o  cu  u 

ro  +->  ro  i — 

ION  ro 

>,  S-    CU  >>  J- 

i—  cu  c  ,—  +j 

4->  -O  -i-   4->    3 

r  Or-r  co 

CT>  E    ro    CD  C 
•r-        jx:  •!- 

i—     O  r-   i—     O 
CO  -(->    ro    00  -(-> 


c 

U    ro 
•i-    O  -*: 
00  r—    O 
ro    O    O 

CO    >    S- 


O 
rO 


+->    ro  ro 

sz  s-  s- 

CD+->  +J 

•i-3  3 

i—    CU  CU 

CO    C  c 


O  ro 

•i-  o  _n: 

00  , —  O 

ro  O  O 

co  >  s_ 


cu 


c 

C 

o 

ro 

u 

rO 

•1 — 

O 

J^ 

•1— 

O  J^ 

00 

^— 

o 

oo 

i—    O 

fO 

O 

o 

ro 

O    O 

CO 

> 

i~ 

CD 

>  s- 

ro 
>>  O 


oo 


CU    >>i— 

>OXI  >, 

rO    C  JD  S- 

i_    ro    O  CU 

O    00    O  > 


I      >> 

O         J2    ro 
>>  >■>  -!->  O  .—    >> 

s--a  >>       >>  o  o  &-  >> 

>>  >>  CU    C  i—    E>—  CUrO 

CO    >    (O    E  _0    ro  JO    >,  >>  >  t— 
OC           C0r0-QO-aS-"O  o 

4->rOO  O  Oi—    OCUCO 

00  4->    >>i—  O  O    >    ro  +->    >> 

i —  >>         "~^  00  i — 

<U    E  -Q    >>  >>-0    >,  E         E  -O    E 

CrO-Ora  S-CS-rO>)roxiro 

i-OOr—  (U    iO    CJ    Or-    OOO 

+-i —    OO  >00>i —  -Qi —    Oi — 


O 

S_  -C 
HOC 
O  -r-     S 

+->  JC     S     O 

oo    O    S- 

C-r-r-  jQ 

3    >>.— 

O    ro    CU    O 
S-    S_    >,-!-> 

-t->    C 

^  -^  x:  B 

i-    S-    CO  o 

ro    ro  t-    t- 
O  "O  r-  -Q 


CM 

00 

I 

CM 


r0 

CD  2 

O  O 

O  +->  S_ 

■4->  -O 

c 
>^  S  -«= 

ro    O    00 

S-    S_  -^ 

C0J2     S 

O 

^  0i — 
S-  .—  i— 
ro    ro    CU 

Q    CL  >> 


CO 
CO 
I 
LO 
CM 


rO    >> 

>i— 

+-> 

ro 

+-> 

ro 

S-  i— 

r— 

SZ 

■~~^ 

i_ 

SZ 

^^ 

S- 

4->  "O 

ro 

cn-o 

+-> 

cd -a 

+J 

3  i— 

.*: 

•r~ 

•i — 

3 

■r* 

•f" 

3 

CU  -r- 

r— ■ 

r— 

o 

CU 

r— 

o 

CU 

z:   e 

rO 

>> 

co 

fO 

c 

CO 

ro 

c 

o 

T3 

O 

+-> 

>> 

C 

>>  > 

4-> 

o 

■o 

rO 

s- 

■o 

cu 

^^. 

>) 

CU 

>> 

>>+->  >1 

E 

c 

oo 

QJ 

c 

c 

E 

r— 

E 

c 

E 

r™- 

^^            r"— 

ro 

ro 

>> 

> 

ro 

•1 — 

ro 

JD 

ro 

■!-■ 

rO 

JQ 

ja   e-Q 

>>  O 

00 

S- 

>> 

oo 

4- 

O 

JD 

O 

<4- 

O  -Q 

XI    (OJ2 

i-^  r— 

O) 

O 

i — 

O 

t— 

r— 

O 

OOO 

p— 

cu 

> 

^~ 

4-> 

>> 

>> 

o 

>> 

o 

O  i—    o 

CU     >> 

oo 

"~~-^ 

O) 

i— 

>> 

>> 

^~ 

>1 

"*>». 

>  -a 

S- 

E 

> 

E 

JD 

E 

X3 

■a 

>»-c 

X3 

-o 

r*»  E 

>>>>>)£ 

rO    C 

rO 

iO 

rO 

ro 

J=i 

ro 

JD 

c 

S- 

C 

-Q 

c 

S- 

ro 

S-    ro    t-    ro 

S-    ro 

O 

o 

S- 

O 

O 

O 

O 

ro 

cu 

ro 

O 

rO 

cu 

O 

CU  i—    CU    O 

C3    00 

O 

c 
O 

cn 

i — 

o 

C_3 

OO 

> 

00 

C_) 

oo 

> 

>    O    >  <— 

c 

s- 

SZ 

N  2  -Q 

00 

c    O 

c 

•1— 

S    i- 

JC 

SZ 

s 

>> 

O  H 

00 

oo 

o 

rO 

S- 

•r~ 

•1— 

S- 

i- 

JD    CU 

2 

>^ 

JD 

CD 

r— 

o 

ro 

x:    ro 

1— 

S- 

^Z 

^<: 

00    Cl 

, — 

C7) 

^^. 

oo 

i_ 

*> — , 

■  i — 

cu 

C 

c 

•  r— 

ro 

c 

c 

>>>>>> 

.*: 

5 

s 

>)"C 

s 

B 

rO    S_ 

s- 

o 

o 

rO 

o 

o 

S-    CU 

o 

rO 

s_ 

S- 

J- 

O 

s_ 

s_ 

C3    > 

+-> 

Q  jQ 

JD 

cu 

+->  xz 

-Q 

o  -^ 
«^  >— 

I     r— 

o 

CM 


O 

I 

o 

CM 


cr> 


cr> 


CO 
CO 


> 

00 

<x> 

CO 


CT> 
CO 


, — 

LO 

r^ 

r^ 

CO 

CO 

E-8 


Q. 
O 


C 

o 

s- 

O) 
Q- 


tO 

O) 

-t-> 
o 

+-> 
o 
o 


UJ 
X 

I— I 

Q 


O 


to 
to 
rO 


a> 
a. 
o 

oo 


3 

O 

O) 

c 

en 

•r- 

Q.  J- 

• 

^-^    O 

a>  Q- 

to 

J*  "r- 

-O    Q. 

4-> 

O    to 

3 

•^ 

O    ro 

to 

c 

^  S_  XI 

a>  a> 

3 

rO 

sz  x: 

>    t/>    <U 

o  ■»-> 

a> 

f0    3    to 

c 

to 

i—    O    O 

•i-    c 

a> 

a>  o 

•r— 

-c 

O    C  r- 

o 

4-> 

•r-    en 

«3-  +-> 

o 

.»->  -r-  4- 

c 

C 

r>- 

i—            O 
fO    O 

C    O) 
ro    O 

-r" 

c 

to  •!—     t- 

JZ    S_ 

to 

rO 

ro    to    O) 

4->  a> 

a) 

JC 

-O    ro    > 

CL 

j= 

4-> 

XI    O 
4-           O 

to 

tO   Lf) 

u 

s_ 

O  4- 

<u  r-^ 

•f— 

a> 

O  5^ 

i— 

O  O  O  4-> 

i-         O 

c 

o 

nio  n  to 

O    S-  O 

cn  ro 

«* 

iiia> 

>  ai  i— 

C  -C 

o  o  o  s- 

O    >     1 

•r-   4-> 

c 

niflo 

a  o  o 

CD 

ro 

o  en 

to 

XI    <D 

-C 

&§      >— ' 

i- 

S- 

+-> 

o  &« 

a> 

c  o 

•  • 

O  O   Q)  -o 

•"-    E 

$- 

a> 

i—  o  ■— 

t— 

a> 

j- 

1    i—  XI 

3 

to  4- 

CL 

ro 

O     1    .Q 

O 

r-    O 

a> 

cn  o  3 

JD 

■r— 

0) 

■o 

C 

—  cn  dc 

o  c 

"O 

<u 

o 

•>_^ 

-a 

to    O 

Q. 

■r~ 

2      -a 

c 

•  r— 

«/) 

Q. 

+-> 

O  T3    C 

ro 

CO  +-> 

r— 

ro 

Q. 

i —    C    ro 

to    ro 

•r- 

E 

•r— 

4-    ro 

to 

ro   i_ 

o 

S- 

■ —  in 

<D 

r^  3 

to 

to 

o 

(O^  3 

c 

+-> 

<u 

V) 

>    O  r- 

o 

E    ro 

• 

4- 

CL 

O) 

ro    O    ro 

+-> 

O    to 

,— 

O 

>> 

Q 

_l  DC  \— 

to 

i_ 

■r™ 

+-> 

t|_  a> 
to 

o 
to 

to 

c 

-o 

i-    ro 

o 

c 

ai  xi 

4- 

»r- 

rO 

<+- 

O 

to 

■"" 

4-   cn 
•r-    c 

to 

3 

V) 

^— ^^ — ^^— ^ 

■o  T- 

ai 

Tj 

3 

_l  DC  \— 

> 

-d 

g 

r-CMrO'Jt 

o 

r— 

CO  CQ  CQ 

to   ro 

a 

•r— 

0) 

o 

N^-^^^N^^ 

i —  JZ. 

c 

c 

-Q 

•  r— 

•r™ 

(1) 

rO 

E 

o  o  o 

o  -a 

J_ 

1 — 

>! 

o  o  o 

in  c 

O 

ro 

^~ 

1/) 

r*^  r^  r^ 

ro 

CO 

a> 

> 

CD 

u 

00 

S- 

in 

to 

<u 

•r- 

CO 

sz 

J£ 

r^. 

\— 

c 
o 


ro 
■»-> 

cn 


i 


o 

r-^ 

oo 

r-» 

cn 

#1 

r— 

-M 

•r— 

•N 

E 

>> 

ZD 

s- 

4-> 

cn 

to 

c 

(U 

•i— 

s- 

c: 

o 

c 

u_ 

ro 

■ — 

4- 

D_ 

O 

0) 

4-> 

E 

c 

O 

a> 

Q 

^ 

+-> 

j- 

C 

rO 

3 

Q. 

O 

CD 

21 

Q 

^-1 


<X)    ro 


S- 

M-    O 

O  4- 

•r™ 

<U   ro 

>  O 

S- 

3  * 
OO  >> 
QJ 
r—  > 
•r-    S_ 

O  3 
OO  OO 


a» 
o 

s- 

3 
O 
OO 


Q. 


E-9 


APPENDIX  F 
CLASSIFICATION  OF  THE  SOILS 


Series 

Name 

Mapping 

Unit 

No.s 

Cal imus 

121 

Clerf 

220,  1361 

Deven 

100 

Dome* 

161 

Drews 

211 

Fal vey* 

190 

Hammond* 

110 

Inlow 

241 

Keating 

100 

Langer* 

140 

Lequieu* 

190 

Lorel la 

220,  1343 

O'Keeffe* 

130 

Porterfield* 

110 

Sal  isbu  ry 

140 

Somerset 

141 

Stukel 

161 

Wrentham 

200 

Unnamed* 

1363 

Unnamed* 

1364 

ii         ii  * 

1365 

ii         n  * 

1365V 

ii         ii  * 

1366 

ii         ii  * 

1368 

ii         ii  * 

1368V 

ii         n  * 

1369 

ii         M  * 

1371 

n         ii  * 

1375 

Classification 


Fine-loam,  mixed,  mesic,  Pachic  Haploxeroll 
Clayey-skeletal   mont.  mesic  Typic  Argixeroll 
Clayey,  mont,  mesic,  Lithic  Argixeroll 
Loamy,  mixed,  mesic,  Lithic  Xerorthent 
Fine-loamy,  mixed,  mesic  Pachic  Argixeroll 
Fine-loamy,  mixed,  mesic  Pachic  Argixeroll 
Fine-loamy,  mixed,  mesic,  Entic  Haploxeroll 
Fine-loamy,  mixed,  mesic  Haploxerolic  Nadurargids 
Fine,  mont.  mesic  Typic  Argixeroll 
Fine,  mont.  mesic,  Typic  Argixeroll 
Loamy-skel tal   mixed,  mesic  Lithic  Xerorthent 
Clayey-skeletal,  mont.  mesic,  Lithic  Argixerolls 
Fine-loamy,  mixed,  mesic,  Typic  Haploxeroll 
Loamy,  mixed,  mesic,  shallow  Entic  Haploxeroll 
Fine,  mont.  mesic  Typic  Durixeroll 
Fine-loamy,  mixed,  mesic  Haploxerollic  Durargids 
Loamy,  mixed,  mesic,  Lithic  Haploxeroll 
Loamy-skeletal,  mixed,  mesic  Pachic  Haploxeroll 
Fine,  mixed,  mesic  Typic  Argixeroll 
Coarse-loamy,  mixed,  mesic  Lithic  Haploxeroll 
Fine-loamy,  mixed,  mesic  Typic  Haploxeroll 
Coarse-loamy,  mixed,  mesic  Typic  Haploxeroll 
Fine-loamy,  mixed,  mesic  Pachic  Haploxeroll 
Loamy-skeletal,  mixed,  mesic  Ul tic  Argixeroll 
Loamy-skeletal,  mixed,  mesic  Typic  Argixeroll 
Loamy-skeletal,  mixed,  mesic  Typic  Haploxeroll 
Loamy-skeletal,  mixed,  frigid  Typic  Haploxeroll 
Loamy-skeletal,  mixed,  mesic  Lithic  Argixeroll 


Proposed  new  series 

Source:     Classifications  for  soils  121   through  241  from  Soil   Conservation 
Service.     Soils  1363  through  1375  from  Soil -Vegetation  Survey, 
California  Department  of  Forestry. 
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APPENDIX  G 


IMPORTANT  BIG  GAME  AND  WILD  HORSE  FORAGE 


COMMON  PLANT  NAME 

Grasses 

Bluebunch  wheatgrass 
Sandberg's  bluegrass 
Idaho  Fescue 

Bottlebrush  squirreltail 
Cheatgrass 
El k  sedge 

Forbs 

Common  yarrow 

Threads  talk  milkvetch 

Wollypod  milkvetch 

Desert  paintbrush 

Tansy  mustard 

Sulphur-flowered  buckwheat 

Biscuitroot 

Penstemon 

Desert  phlox 

Fireweed 

Shrubs 

Big  sagebrush 
Low  sagebrush 
Curleaf  mahogany 
Gray  rabbi tbrush 
Green  rabbi tbrush 
Lupine 
Bitterbrush 
Gooseberry 


IMPORTANT  TO 
DEER  (D)  ANTELOPE  (A)  HORSES  (H) 


D,  A,  H 

H 

D,  A,  H 

H 

H 

H 


H 
H 
H 
H 
A 
H 
H 
H 
H 
H 


D,  A,  H 

H 

D 

H 

H 

H 

D,  A,  H 

D,  H 
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APPENDIX  H 

BIG  GAME  FORAGE  ALLOCATION 

Approximate  big  game  populations,  seasons  of  use  and  ranges  were  jointly 
determined  with  cooperation  of  the  California  Department  of  Fish  and 
Game,  using  professional  observations  and  data  collected  by  the  California 
Department  of  Fish  and  Game  and  BLM  Biologists. 

Due  to  the  scattered  pattern  of  public  lands,  an  apportionment  of  the 
total  deer  and  antelope  range  was  used  to  determine  how  many  acres  of 
habitat  was  on  public  lands  and  approximately  how  many  animals  used 
the  public  lands.  An  additional  apportionment  was  made  to  determine 
how  many  deer  would  use  a  particular  allotment. 


Winter  Deer  Herd 


Bryant  Mt.     Shasta 


A.  Total  deer  range                      30,720  acres  113,300  acres 

B.  Acres  of  BLM  deer  range                  4,204  acres  33,385  acres 

C.  Percent  BLM  contributes  to  range  (B  -i  A)        14%  70%* 

D.  Estimated  Herd  Size                     5,000  18,000 

E.  BLM  Herd  Size  (D  X  C)                     700  12,600 

F.  Percent  allotment  acreage  is  of  total  BLM  acres.  Deer  range  =  allotment 
acres  -j  total  BLM  acres  (B) 

G.  Deer  Nos. /Allotment  =  F  X  E 

^California  Dept.  of  Fish  and  Game  does  not  feel  the  deer  are  evenly 
proportioned  over  the  whole  Shasta  deer  winter  range.  It  is  felt  that 
BLM  winters  about  70%  of  the  total  deer  herd. 

The  following  procedure  was  used  to  determine  how  much  forage  (AUMs) 
was  needed  for  deer  and  antelope  in  each  allotment: 

Assumptions: 

1.  The  majority  of  deer  use  BLM  lands  from  approximately  Nov. 
15  to  April  15. 

2.  Deer  compete  for  forage  with  livestock  for  approximately  2 
months  when  their  diets  are  similar. 

3.  Deer  dietary  overlap  (similar  forage  items)  with  cattle  is 
about  40%  for  2  months  (March-April)  (Kufeld  1973;  Leuch 
1956). 

4.  Deer  dietary  overlap  with  sheep  is  about  50%  for  2  months 
(March-April)  (BLM  data  -  Susanville  District  Office). 

5.  Antelope  compete  with  livestock  for  forage  for  4  months  with  a 
50%  dietary  overlap  (Segerstrom  1979). 
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6.  Deer  only  compete  for  forage  with  livestock  on  areas  suitable 
for  livestock. 

7.  6  deer  =  1  cow  AUM       14  antelope  =  1  cow  AUM 

Allocation  formula: 

No.  deer  X  2  months  -i   6  (deer/AUM)  X  percent  use  area  in  allotment 
X  percent  allotment  suitable  for  livestock  X  dietary  overlap  (.4)  = 
AUMs  needed  by  allotment. 

Example:  Total  AC.  =  30,720      Estimated  deer  population  =  5000 
BLM  AC.  =  4,204  (14%)  Estimated  deer  using  BLM  = 

5000  X  .14  =  700  deer 

Loveness  Lumber  =  685  acres  (16%  of  all  BLM)  in  Bryant  Mt.  Herd 
area) 

16%  X  700  deer  =112  deer  using  Loveness  Lumber  allotment. 

Therefore,  112  deer  X  2  months:  6  (deer/AUM)  X  100%  (Area  utilized) 
X  100%  (suitable  acres)  X  0.4  (dietary  overlap)  =  15  AUMs. 
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APPENDIX  K 
VISUAL  IMPACT  RATING  PROCEDURE 

The  management  classes  (discussed  in  Chapter  2)  have  designated  acceptable 
levels  of  change  (contrast),  as  outlined  below. 

Class  11:  The  degree  of  contrast  for  any  one  element  should  not  exceed 
a  moderate  level  (2X),  and  the  total  contrast  rating  for  any 
feature  may  not  exceed  12. 

Class  III:  The  degree  of  contrast  for  any  one  element  should  not  exceed 
a  moderate  value,  and  the  total  contrast  rating  for  any 
feature  may  not  exceed  16. 

Class  IV:  The  total  contrast  rating  for  any  feature  may  not  exceed  20. 

(from  BLM  Manual  Section  8431) 


No  Class  I  or  V  areas  are  found  on  the  Mount  Dome  public  grazing  lands. 

Table  K-3  shows  the  proposed  projects'  long-term  major  impacts  and 
degrees  of  contrast  as  evaluated  in  Table  K-2.  Short-term  impacts  are 
shown  in  Tables  K-4  and  K-5.  Note  the  highest  element's  and  highest 
feature's  contrast  scores,  then  cross  reference  the  acceptable  limits 
for  each  in  the  three  VRM  classes,  listed  above.  Unmitigated  acceptable 
uses  are  indicated  by  a  "Yes"  for  each  management  class.  Scores  higher 
than  the  acceptable  limits  are  indicated  by  a  "No"  under  each  class. 
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CLASS 


TABLE  K-l 
POTENTIAL  VISUAL  IMPACT  SOURCES  BY  ALTERNATIVE  AND  MANAGEMENT  CLASS 


PROJECT  OR  USE 


PRIMITIVE 
USE 


LIMITED 
USE 


MODERATE 
USE 


EXCLUSIVE  NO 
USE    ACTION 


II 


III 


Fence  construction  7.75 
(mi). 

Storage  Tank  &  Trough  0 

Pipeline  (mi)  0 

Reservoirs  0 

Prescribed  Burns  (AC)  0 

Interseed  Drilling  (AC)  0 

Doze  and  Reseed  (AC)  0 

Grazing  Use  (AC)  0 

Grazing  Use  (AUMs)  100% 
decrease  from  present 

Juniper  Handfelling  0 
(AC)* 

Fence  construction  (mi) 
Storage  Tank  &  Troughs 
Pipeline  (mi) 
Reservoirs  (#) 
Prescribed  Burns  (AC) 
Interseed  Drilling  (AC) 
Doze  and  Reseed  (AC) 
Grazing  Use  (AC) 
Grazing  Use  (AUMs) 
decrease  from  present 
Juniper  Handfelling     0 
(AC)* 

Fence  Construction   64.25 

(MI) 

Storage  Tank  &  Trough    0 

(#) 

Pipeline  (MI) 
Reservoir  (#) 
Prescribed  Burn  (AC) 
Interseed  Drilling  (AC) 
Doze  and  Reseed  (AC) 
Grazing  Use  (AC) 
Grazing  Use  %  AUM 
decrease  from  present 
Juniper  Handfelling 
(AC)* 


*Reflects  average  indirectly  impacted. 


IV 


0 

0 
0 
3 
0 
0 
0 
8480 
94% 

300 


770 


19.5 

0 
0 
3 
0 
0 
0 
8480 
36% 

300 


19.5 


770 


0 
0 
3 
0 
0 
0 
8480 
12% 

300 


880 


880 


880 


0 

0 
0 
0 
0 
0 
0 
8480 
0 

0 


32 

0 

5 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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APPENDIX  L 

CALIFORNIA  MOUNT 

DOME 

EIS  AREA  BEEF 

"  COW  ENTERPRISE 

Sales               Number 

Aug.  wt. 

Price 

Total  Value 

Steer  calves 

64 

400 

51.00 

13, 

,056.00 

Heifer  calves 

41 

375 

40.33 

6, 

,200.73 

Cull  cows 

19 

900 

22.00 

3 

,762.00 

Total 

23 

,018.73 

Total/cow 

153.46 

Cash  Costs 

Total  value 

Va" 

lue/cow 

BLM  Permits 

37.50 

.25 

Forest  Service  permits 

1,392.65 

9.28 

Hay 

4,976.88 

33.18 

Irrigated  pasture 

1,625.00 

10.83 

Salt  and  mineral 

121.29 

.81 

Veterinarian  and  medication 

150.00 

1.00 

Trucking 

72.50 

.48 

Marketing 

108.80 

.73 

Fuel  and  lubricant 

1,007.11 

6.71 

Repairs 

943.77 

6.29 

Hired  labor 

50.76 

.34 

Interest  on  operating  cap 

lital 

1,116.61 

7.44 

Land  tax 

2,221.93 

14.81 

General  farm  overhead 

1,205.10 

8.03 

Other  taxes 

271.20 

1.81 

Insurance 

674.69 

4.50 

Total 

15,975.70 

106.50 

Other  Costs 

Family  labor 

7,030.00 

46.87 

Management 

2,181.71 

14.54 

Depreciation 

3,570.86 

23.81 

Interest  on  investment 

Other  than  land 

6,812.73 

45.42 

Interest  on  land 

22,459.91 

149.73 

Total 

42,055.21 

280.37 

Total  all  costs 

58,030.91 

386.87 

Return  above  cash  costs 

7,043.03 

46.95 

Return  above  cash  costs 

and  family  labor 

13.03 

.09 

Return  to  total  investment 
Return  to  land  investment 

-3,557.83 

-23.72 

Source:   Dr.  Kerry  Gee;  Economics,  Statistics  and  Cooperative  Service, 
U.S.  Department  of  Agriculture 
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Bldg.  50,  Denver  Federal  Center 

Denver,  CO  80225 
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